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Preface 
The National Institute of Science and Technology Policy (NISTEP), the Ministry of Education, 
Culture, Sports and Technology of Japan (MEXT), organized a symposium titled “Mobilizing East 
Asian Science and Technology to Address Critical Global Challenges” at the Annual Meeting of the 
American Association for the Advancement of Science (AAAS) in San Diego, USA. 
The annual meeting was run from the 18th through the 22ndof February, 2010. The symposium held 
on the 21st of February was one of the most recent collaborative initiatives among Japan, China, 
and Korea in the field of science and technology policy study. Representatives from leading S&T 
policy research institutes gathered as speakers: Institute of Policy and Management of the Chinese 
Academy of Sciences (IPM/CAS), the Korea Institute of Science and Technology Evaluation and 
Planning (KISTEP), the Science and Technology Policy Institute (STEPI), Korea, and the National 
Institute of Science and Technology Policy, Japan (NISTEP). The symposium was moderated by 
Professor Christopher T. Hill of George Mason University and organized by Ms. Asuka Hoshikoshi 
of NISTEP. 
The purpose of the symposium were (a) to share information about the current status of science and 
technology policy studies in each country; (b) to identify the achievement, challenges, and 
problems of each country; and (c) to discuss future directions. The symposium was also intended as 
a forum for sharing the three countries’ experiences with attendees from the United States and other 
countries. 
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Session Description 
Title  
Mobilizing East Asian Science and Technology to Address Critical Global Challenges 
Date & Time  
Sunday, February 21, 2010: 8:30 AM–11:30 AM 
Venue  
Room 1A (San Diego Convention Center) 
Synopsis 
China, Korea, and Japan—three of the world’s major scientific and technological 
powers—are each seeking to focus their national government support of research, 
development, and STEM human resources activities to address shared global challenges. 
They include economic recovery and performance, climate change, and safe and secure 
food supplies to meet the needs of growing populations. In this symposium, China 
introduces potential strategies and policies that will boost the country’s innovation, 
particularly the policies to promote the regional development of innovative cities and 
stimulate sustainable and innovative development of a Chinese economy in economic 
crises. Korea is introducing a new paradigm for national development to overcome the 
global economic crisis with sustainable development and job creation. It includes a vision 
and goals for green research and development (R&D) policy, an investment direction for 
green technology R&D, and a green technology development strategy and future path. 
Japan will introduce an evaluation of its current national S&T and innovation policy and 
analyze policy tools, including human resource development and collaboration between 
companies and universities. Finally, it proposes a future framework to bridge the gap 
between knowledge and global issues. 
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【Professor Christopher Hill】
Good morning, ladies and gentlemen.   
Welcome to the symposium on “Mobilizing East Asian Science and Technology to Address Critical 
Global Challenges.”  This is third time that a group of leading persons from Japan, China and 
Korea have come together at the AAAS Annual Meeting to exchange views on new developments 
in science and technology policies in their respective countries with each other and with the 
international group of scholars who attend the Annual Meeting.  A similar group also addressed 
the AAAS Science and Technology Policy Forum in Washington about five years ago. 
I want to begin by acknowledging the leadership of the National Institute of Science and 
Technology Policy of Japan (NISTEP) in organizing each of these events.  I would like especially 
to mention Mr. Hiroshi Nagano of the Japan Science Technology Agency, who took the initiative to 
begin this set of conversations when he was Director General of NISTEP.  His successors have 
continued to build on his leadership.  Mr. Tomoaki Wada, the current Director General, has 
enthusiastically supported and participated in the last several sessions.  Today’s session was 
masterfully organized by Ms. Asuka Hoshikoshi and Ms. Yuko Nagano of the NISTEP staff.  It 
has been my pleasure to serve as moderator of each of these sessions and assist in whatever way 
needed to make sure that they occur. 
We also owe our thanks to the very busy and influential speakers from Korea and China who have 
given of their time and treasure to come to the United States to participate in these sessions.  I will 
thank them in turn as they rise to speak. 
Finally, I want to acknowledge that these trans-Pacific dialogues on science and technology policy 
have been warmly supported by Dr. Vaughan Turekian, Chief International Officer of AAAS, and 
by AAAS Section P, Industrial Science and Technology.  Along with our friends from Japan, 
China and Korea, they and we have welcomed the opportunity to build stronger links not only from 
one side of the Pacific to the other, but also among the three leading East Asian powerhouses in 
science and technology. 
Those of us on the east side of the Pacific have a lot to learn from our colleagues on the west side.  
Let us begin! 
【Mr. Tomoaki Wada】【Slide Number 1】
Japan has systematically promoted science and technology in conformity with the Science and 
Technology Basic Plan and the Science and Technology Basic Law. 
The new government, which started in September last year, has been changing the direction of 
science and technology policy. Japan presented an ambitious goal of mitigating climate change by 
curbing CO2 emissions.  
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Today, I would like to discuss the status quo and the new direction of Japanese policy for science, 
technology, and innovation and the challenges involved. 
【Slide Number 2】
【Slide Number 3】
Japan has implemented the 1st and 2nd S&T Basic Plans. Each plan covers a five-year period. This 
year is the last year of the 3rd Basic plan. 
- Since the inception of the 2nd Basic Plan, we have strongly promoted prioritization of R&D 
investment, a doubling of competitive research funding, and enhancement of 
industry-academia-government cooperation, with some degree of success. 
- The key points in the 3rd Basic Plan are shown in the right column, which places emphasis on: 
1) S&T to be supported by the public and delivering benefits to society, and 
2) Fostering human resources and competitive research environments. 
This implies a shift of emphasis from “hard” to “soft” in areas such as human resources and greater 
significance of individuals in institutions. The 3rd Basic Plan also sets three Ideas and six Concepts 
as more practical policy goals. And the investment target is 25 trillion Yen for five years. 
【Slide Number 4】
In this 3rd S&T basic plan, strategic priority setting was made, and it is stressed to promote basic 
research steadily. 
We have 4 priority promotion areas, which are Life Science, Information Technology, 
Environmental Science, and Nanotech & Materials. 
In addition, 4 promotion areas are decided, which are Energy; Monozukuri, which means 
manufacturing; Social infrastructure; and Frontier technology, such as space and ocean 
developments. 
【Slide Number 5】
So you know in August last year, Japan’s largest opposition group, the Democratic Party of Japan, 
won a victory in the Lower House election, taking more than 300 seats in the 480 seat-chamber. 
Under the new cabinet, headed by Dr. Hatoyama, there will also be changes for science and 
technology. 
Prime Minister Dr Hatoyama is actually the first Prime Minister to have a degree in science and 
technology and is also the first Prime Minister to hold a PhD. Moreover, three other key members 
of the Cabinet, including Vice Prime Minister Mr. Naoto Kan, also hold degrees in science and 
technology. This may be coincidental, but it is very unusual in Japan, where most leaders have an 
educational background in Law or Economics. 
The government panel, on reviewing next year’s budget, is thought to slash government spending 
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on science and technology to free up funding for other programs, mainly in social welfare, that DPJ 
promised during the election campaign. So, during the discussion on the development of a new 
generation super computer, one lawmaker asked, “Why should we aim to develop the world’s first 
top supercomputer? Why is it not sufficient to become the second best in the world?” 
【Slide Number 6】
The decision to cut the budget based on this opinion made most Japanese scientists angry. Nobel 
Prize laureates requested a meeting with the prime minister on the science and technology budget at 
which they said, “What matters in science is generating new ideas by making maximum effort to be 
the best in the science field. If we are satisfied with second place, we could end up in 30th place. If 
we only copy, it means we do nothing.” 
At another meeting, Dr. Hatoyama said, “It is critical for Japan to create outstanding research 
environments with better incentives and rewards to attract young researchers. Scientific research 
needs time and we have to be tolerant about that nature.” 
【Slide Number 7】
So this is the science and technology part in the New Growth Strategy decided by the new 
government at the end of last year. The new targets, which did not appear in the former 
Government plan, are: increasing Japan’s total R&D investments to more than 4% of GDP by 2020 
and increasing the number of world-class universities and laboratories, and aiming to achieve to 
full employment of the doctoral course graduates in Science and Engineering by 2020.  
Thanks to the Green Innovation in the environment and energy fields, the government plans to 
create a new market worth more than ¥50 trillion, which will create 1.4 million new jobs by 2020. 
In life innovation, by expanding the medical and nursing care services, it aims to create a new 
market of ¥45 trillion yen and create 2.8 million new jobs by 2020. 
【Slide Number 8】
Regarding the new resource allocation policy of the science and technology budget for 2010, the 
prime policy issue is promoting green innovation to strike a balance between the environment and 
the economy by diffusing highly energy-efficient technology worldwide, accelerating innovation in 
R&D in solar cells, etc., and inventing breakthrough technologies by the discoveries and integration 
of new science and technology findings. 
Here are the five prioritized missions, and it also says that basic research, human resources 
development, and creation and protection of intellectual property need to be reinforced. 
【Slide Number 9】
This is the trend of the science and technology budget in Japan; the science and technology budget 
has been roughly the same for five years in the period of the Third Basic Plan due to the 
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government’s difficult financial situation. 
Last year, a large amount of the supplementary budget was decided in order to stimulate the 
sluggish economy in Japan. The proposed science and technology budget for 2010, which is 
currently under discussion in the Diet, is ¥3.57 trillion, which is a 0.8% increase compared to the 
initial budget of 2009. 
【Slide Number 10】
This is the research and development expenditure structure in Japan. The proportion of basic 
research is 6.4% in industry and 54% in universities, and 21% in governmental organizations. 
Our recent survey showed that the research investment in major private companies is several 
percent to 10% down compared to last year, and we estimate that the sluggish economy will last at 
least a few years. Private companies will reduce investment, especially in basic research, so we 
think that it is necessary for the government to support them through 
industry-academia-government cooperation by the methods such as our open innovation system. 
【Slide Number 11】
Last year we started operation one of the most important facilities of basic research in Japan. 
J-PARC is one the world’s largest proton accelerator-driven secondary particle sources, such as 
neutron, muon, pion, kaon, and the neutrino. J-PARC has three experimental facilities—the 
Materials and Life Science Facility, the Hadron Facility and the Neutrinos Facility. The 
construction of J-PARC started in 2001, and all the experimental facilities in J-PARC have been 
operating since last year. The construction cost was ¥150 billion. 
In the Neutrino Facility Experiment, it tries to find proof or fundamental law of elementary 
particles of the origin of matter in space. In Hadron Physics, J-PARC tries to reveal the mystery of 
the origin of mass, that is, to find the answer for the question “Why is the mass of hadrons much 
heavier than that of free quarks?” They are trying to verify particle/anti-particle asymmetry beyond 
the Kobayashi-Maskawa Theory, which was awarded the Nobel Prize in 2008. 
【Slide Number 12】
In addition, the program for world-leading innovative R&D started last year with a supplementary 
budget of ¥100 billion. This program will fund innovative researchers carrying out world-leading 
research and development. It aims to produce world class results in to 3 to 5 years in order to 
strengthen the mid-term international competitiveness of Japan and apply research results to people 
and society. 
Thirty researchers and research teams have been selected, as listed here, and their research will be 
funded for 3 to 5 years. In addition, ¥50 billion has been allocated in order to support young 
researchers and female researchers. 
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【Slide Number 13】
I will move on to innovation. This is Japan’s stance toward COP15, as stated by Prime Minister 
Hatoyama at the meeting last year. Japan aims to reduce its CO2 emission by 25% by 2020 from the 
1990 level. Japan would provide assistance to developing countries worth approximately US$15 
billion in total up to 2012, including US$11 billion in public financing. These are premised upon 
the establishment of a fair and effective international framework by all major economies and an 
agreement on ambitious targets. 
The 25% target is an ambitious goal, but Japan is planning to take all measures to achieve this goal. 
The steps include introducing carbon taxes on the emissions, Cap-on-Trade Systems and the 
registration to oblige utilities to buy solar power and the other renewable energy generators by 
individuals and businesses. 
【Slide Number 14】
This is an overview of the measures for Green Innovation. The government aims to have solar 
power and other forms of renewable energy account for at least 20% of the nation’s total energy 
generation by 2020. Renewable energy in Japan accounted for about 1.8% of total power 
generation in 2006. 
In terms of the advanced technologies of Japan, we would like to spread Japan’s energy-efficient 
technologies to the rest of the world. In addition, toward the long-term target of reducing CO2, it is 
crucial to develop breakthrough technologies by integrating science and technology findings. 
【Slide Number 15】
Japan has developed advanced technologies to reduce energy consumption, and has already attained 
the lowest CO2 emissions per GDP in the world. Since the oil crises in the 1970s, Japan has 
developed the world’s leading energy-saving technologies. We estimate that Japan’s cost for cutting 
one additional ton of CO2 emissions is much higher than the cost for China or the United States. We 
are going to transfer these advanced technologies to developing countries as well as developed 
countries. 
【Slide Number 16】
I would like to show a few examples of the advanced technologies that have been developed by 
Japan. One is a next-generation battery system for automobiles and renewable energy. Japan 
invented the lithium ion battery used in compact IT devices such as cell phones, and remains the 
world leader with the largest market shares and production output of ¥40 billion. 
The battery is expected to be used in the Electrical Vehicles (EV) that Japan aims to introduce in 
the next 5 to 20 years. The batteries are expected to function in systems for storing renewable 
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energy, including solar and wind power. The government has provided much public support for the 
development of lithium ion batteries in private companies through R&D investment and creating 
markets by subsidies. 
【Slide Number 17】
The second example is the imaging technologies by organic Electroluminescence (EL). The 
production of larger organic EL displays, which are outstanding displays, has accelerated 
dramatically in recent years. Several national projects for increasing the size and diffusion are in 
progress at enterprises and public institutes. The development of organic EL displays as future 
alternatives of LCDs and plasma displays is underway to enhance the outstanding image quality, 
lower energy consumption, thinness, and flexibility of organic ELs. In 2007, the first organic EL 
TV was released.  
【Slide Number 18】
This one shows about the steel industry. You know, in Japan, the steel industry accounts for about 
15% of total emissions. In the short term, Japanese steel firms plan to reduce energy consumption 
by 10% in their steel manufacturing processes by 2020. In the long term, they aim to cut CO2
emissions by approximately 30% by 2050, mainly through technologies for separating and 
capturing the gas produced by blast furnaces and by using the innovative manufacturing technology 
using hydrogen. 
【Slide Number 19】
Regarding other advanced technologies, we must develop many ways of controlling CO2 from both 
the supply side and the demand side. We need to improve the efficiency of thermal power 
generation and reduce transmission losses in the mid-term; nuclear power and LNG thermal power 
are also important. Energy conservation attained by new technologies such as energy-saving 
appliances and life-style improvements will be very important over the next decade. 
【Slide Number 20】
This is a summary of the Green Innovation part, and I have already explained most of these but you 
can see on the right side the word “Mottainai,” which means “what a waste!” in Japanese. Since the 
old days, Japanese people have tried to reuse and recycle things in their everyday lives. 
【Slide Number 21】
I will now move to the outline of science and technology human resources. Our institute recently 
carried out the first comprehensive survey on the diversity of career paths and the international 
mobility of recent doctoral graduates in Japan. This survey collected career path information of all 
doctoral graduates from Japanese universities from 2002–2006. Data was collected from all 414 
universities and around 75,000 graduates. 
【Slide Number 22】
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This shows the general trend of the doctoral graduates of Japanese universities: for example, 79% 
are Japanese and 17% are foreign students. The number of foreign students has slightly increased 
recently. 
【Slide Number 23】
Among those who completed doctoral courses from 2002–2006, approximately half took an R&D 
related position immediately after completion. In physical sciences and agricultural sciences, the 
percentage becoming postdocs was also high at around 30%. 
In Japan, we face the problem that the private companies would like to improve the Master’s 
Course graduates rather than the Postdoctoral Course graduates. One reason is that they think that 
the Japanese Doctoral Course graduate do not have the right perspectives on science and 
technology. 
【Slide Number 24】
So, this picture shows the current occupations of those taking postdoctoral positions immediately 
after completion of their doctoral courses. This one shows that even after five years, a certain 
number of them remain in postdoctoral positions. Measures are needed to solve the problem of 
postdoctoral fellows who have been in their position for a long time. 
【Slide Number 25】
As for locations immediately after completing doctoral courses, 73% of Japanese graduates 
remained in Japan, while just 2% moved overseas. North America and Europe were the main 
overseas destinations. We think this figure is too small compared to other Asian countries. Most of 
the Japanese graduates who moved overseas became postdocs in the United States and European 
countries. In addition, about half of the Japanese postdocs in the United States returned to Japan 
after five years. 
【Slide Number 26】
We have surveys. These are the survey results from 12,000 senior experts on the reasons why 
young researchers do not go abroad to study or work. Items three, four, and five are the major 
reasons. It is due to small economic returns after returning to Japan and concern about not being 
able to find a good position after returning to Japan for postdocs. Moreover, there are no guaranteed 
positions after returning to Japan for people who have their own jobs. 
【Slide Number 27】
These are the other survey results of over 9,400 researchers in research organizations and 
universities in Japan. About 9% of them have worked in foreign countries as full-time researchers. 
They are more actively involved in research exchanges in their institutes, and their productivity of 
papers in the past three years is superior to that of researchers without overseas work experience, 
especially regarding English papers and coauthored international papers. Researchers with overseas 
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work experience have produced more than researchers without such experience. 
We therefore believe that more Japanese researchers should go abroad to work in foreign research 
institutes, and more Japanese students should go to study in foreign universities. Recently, the 
government has been increasing the budget to support researchers to study or work in foreign 
countries. 
【Slide Number 28】
This figure shows the number of those who moved to Asian countries after doctoral courses. As a 
reference, 1030 persons moved to the United States between 2002 and 2006. 
【Slide Number 29】
About 90% of those who stayed in Japan or moved to Korea and China were home country natives, 
while about 10% of the remainder were foreign nationals, mainly Japanese, Chinese, and South 
Korean. 
These are the top 10 overseas destinations of those who moved to Western countries. Around 70% 
or 80% were Japanese, which is in sharp contrast to those moving to Asian countries. 
【Slide Number 30】
Our institute conducted follow-up studies of the 3rd Science and Technology Basic Plan last year. 
These studies focused on the education systems of university and graduate schools, innovation 
systems, and science and technology policies in major countries. We have pointed out the Japanese 
current situations and major challenges in these fields. I have talked about just a few results of these 
studies, and Ms. Nagano will present some results today. All of the 12 reports in Japanese can be 
accessed through the webpage of our institute, and an English summary version has also been 
available since January this year. 
【Slide Number 31】
So this is the summary of my speech. Following the follow-up studies of the 3rd Basic Plan, we 
have started discussions on the 4th Basic Plan, which will start from April 2011. The first point is to 
create science and technology that leads the world. Basic research is the most important; we need to 
provide investment for basic research to universities and other research organizations, including 
large-scale facilities, systems for educating creative personnel, and a good research environment for 
young researchers. 
Second, innovative technologies need to be created continuously, and green innovation should be 
accelerated. Japan has conventionally focused on technological driving type innovation, but it is 
necessary to shift to problem-solving type innovation for life and society in the future. 
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Third, in the R&D systems reform, for example, university-industry collaboration and research 
environments for young and female researchers need to be improved in the short term. Also we 
need to create a research environment to attract world-class scientists to come to Japan to do their 
research. Thank you for your attention. 
【Professor Christopher Hill】
Thank you very much Mr. Wada.   Your talk was packed with information and contained a lot for 
us to think about.. I have two quick questions.. One is with regard to the lithium ion batteries and 
the role of the government subsidy.. Also, finding appropriate employment opportunities for PhDs 
in Japan is quite an interesting challenge. The problem of Ph.D. employment in Japan is somewhat 
unique, and I am very interested to understand how it has emerged in the current situation.  There 
will be more opportunities to explore these questions later. 
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New Era for Science-Driven 
Innovation Policy in Japan 
Tomoaki Wada
Director General
N ti l I tit t f S i & T h l P li
1
a ona  ns u e o  c ence  ec no ogy o cy 
MEXT,  Japan
Feb. 21, 2010
Contents
 New Japanese Policy on Science, 
T h l d I tiec no ogy an  nnova on 
 Green Innovation
 Fostering S&T Human Resources
2
- 11 - 2
Aiming to be an advanced science-
and technology-oriented nation
Science and Technology Basic Law
（enacted in 1995）
●Increase in 
governmental
R&D expenditure
The total budget for 
governmental R&D 
expenditure exceeded 17 
trillion yen.
●Construction of new
●Three basic ideas
(i) Creation of wisdom
(ii) Vitality from wisdom
(iii)Sophisticated society by 
wisdom
●Key policies
・Strategic priority setting in S&T
－Promotion of basic 
researches
●Review of  the 1st and 2nd plans
(1)The 1st and 2nd S&T Basic Plans have 
solidified the foundation of S&T in Japan.
(2)“Mega-competition for knowledge” that 
Japan faces involves not only the United 
States and Europe but also Asian 
nations such as Korea and China.
Our decision for future: 
stronger emphasis on the role of
“Wisdom”
3
3
   
R&D system
・Increase in competitive 
research funds
・Support plan for 10,000 
post-doctoral fellows 
(including Ph.D students)
・Promotion of industry-
academia-government 
collaboration
・Implementation of evaluation 
systems                           etc.
－Prioritization of R&D on 
national/social subjects
・S&T system reforms
－Doubling of competitive 
research funds
－Enhancement of industry-
academia-government 
collaboration
・Total budget :24 trillion yen
・30 Nobel laureates within 50 
years
●Highlight
 How to nurture creative S&T personnel?
 Further reform of S&T systems, leading to 
higher performance irrespective of Japanese 
serious situation due to limited resources
Investment under the Basic Plan
Approx. 25 trillion yen
4
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Prime Minister
Dr. Yukio HATOYAMA  
Doctor of Engineering
Mr. Hirofumi HIRANO
Chief Cabinet Secretary  
Bachelor of 
Engineering
5
Mr. Naoto KAN
Deputy Prime Minister
Minister of Finance
Minister of State for Economic and Fiscal Policy
Mr. Tatsuo KAWABATA 
Minister of Education, Culture, 
Sports, Science and Technology
Minister of State for Science and Technology Policy 
Bachelor of Science
Master of 
Engineering
Discussion between PM Hatoyama and 
Nobel Prize Winners ( Nov. 2009)
Nobel Prize Laureates;
“What matters in science is generating new ideas by 
6
making maximum effort to be the best in a certain field.”
“If we are satisfied with second place, we could end up 
30th place. If we only copy, it means we do nothing.” 
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Science and Technology 
in Basic Policy of  “New Growth Strategy”
by the  Government  (December 2009)
 Basic research and new frontier research 
( Major Items)
 Independent research environments and various career paths for 
young researchers 
 Outstanding environment in terms of research funds, research 
support and life conditions to attract researchers from all over the 
world  
 University-industry collaboration and venture business creation 
 Increasing Japan’s total R&D investment to more than 4% of GDP 
by 2020
 G i ti i i t/
7
reen nnova on n env ronmen energy areas
 Life innovation in medical and nursing-care areas
 Increasing the number of world-class universities and laboratories 
and aiming to achieve full employment of the doctoral course 
graduates in science and engineering fields by 2020
Prime policy issue: promoting green innovation to strike a balance between the environment and 
Economy, and to achieve a“25% reduction of CO2 emissions by 2020 compared with 1990 if all major
economies agree on ambitious targets”
New resource allocation policy 
The science and technology-related budget allocation policy for FY2010
1)Diffusing highly energy-efficient technologies worldwide
2)Accelerating innovation in R&D in solar cells, etc.
3)Inventing breakthrough technologies by the discovery and integration of new S&T findings
Prioritized missions: promoting S&T measures to pursue the following;
1)A health and long-lived society
2)Regional S&T measures
3)Pioneering projects for accelerating social return
4)Innovation
8
5)Science and technology diplomacy
Challenges to support prime policy issues and prioritized missions :
1)Reinforcement of basic research
2)Reinforcement of human resources development
3)Reinforcement of the creation and protection of intellectual property 
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Govt. S&T Budgets have been leveling off
㪫㫉㪼㫅㪻㩷㫆㪽㩷㪡㪸㫇㪸㫅㪼㫊㪼㩷㪪㩽㪫㩷㪙㫌㪻㪾㪼㫋
46,609
50,000 
（3rd supplementary budget）
（100 mil yen）
20,226 21 347
22,663 23,585 24,995 
28,105 30,026 30,322 
31,567 32,860 
34,685 35,444 35,974 36,084 35,779 35,743 35,113 
35,708 35,639 35,722
1,037 
5,490 
97
6,854 1,555 
11,314 
6,038 4,676 
6,081 3,238 
41 305 375 1,451 1,175 2,400 
10,970
20,226 
22,384 
28,153 
23,682 
31,849
29,660 30,026
41,636
37,605 37,536
40,766
38,682
36,015 36,389 36,155 37,195 36,288 
38,108 
35,723 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 （2nd supplementary budget）
（1st supplementary budget）
（initial budget）
9
9
 ,  
0 
5,000 
1st Basic Plan 
17.6 tril yen
2nd Basic Plan 
18.8 tril yen
3rd Basic Plan 
R&D Expenditure in Japan in 2008
R&D E dit i 2008
Industry
Universities
(billion yen)
 xpen ure n 
867
10,011
1,169 788
197
2,714
10
Governmental
Organization
Basic
Research
Applied
Research
Development
357 743563
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J-PARC Project
50-GeV  Synchrotron 
（KEK)
Hadron Facility  
（KEK) Materials and Life 
Science Facility (MLF)
3-GeV 
Synchrotron
（JAEA)
Neutrinos 
Facility 
（KEK)
（JAEA)
○J-PARC is one of the world 
largest accelerator-driven 
secondary particle source 
(neutron, muon, pion, kaon, 
neutrino, etc.), which can provide 
a broad research development 
Origin of Matter
Hadron 
physics
J-PARC
Neutron and Muon
Kaon, Pion, 
Proton, 
Muon
Neutrino Experiment: T2K
Neutrino
J-PARC is located in Tokai-mura,120km from Tokyo
LINAC
（JAEA) from basic science to industrial 
development.
11
・ Mystery of the Origin of Mass
Why dose the mass of the hadrons are 
much heavier than that of free quarks?  
・ Particle/Anti-particle asymmetry beyond 
Kobayashi-Maskawa Theory
Asymmetries in quark and lepton sectors
Uncover unknown nature of neutrinos by precise 
measurement of “neutrino oscillation” and find clues 
toward
Fundamental law of elementary particles
Origin of matter
  
Primary goal is to discover μ neutrino to electron neutrino oscillation
Kamioka
（295���
Electron 
neutrino Tokai-------------- to --------------

neutrino
J-
PARC
Super 
Kamiokande
Funding Program for World-Leading Innovative R&D on 
S&T
100 B Yen for 30 world-leading innovative research projects
(Supplemental budget of FY2009; 150 B Yen)
Environment
-Super organic electro luminescenence (EL) devices
-SiC power electronics technology
-Organic photovoltaics
-Quantum science of strongly correlated system
High performance battery
Space
- Nano-satellites
-The universe-ultra-wide-field imaging and spectroscopy
Life Sciences
Immune dynamism- -  
IT
-Photonic-electronic integration system
-Integrated micro systems
-The fastest database engine
-Ultra high-speed plastic optical fiber and photonics polymers
-Quantum information processing project
Mathematics
-Mathematical theory for modeling complex systems
Nano
-  
-Creation of organ factory
-Neuro-genetics
-Diagnostic and therapeutic systems
-Nanobiodevices based on single-molecule analysis
-Molecular dynamics initiative for antibody drug
-Human-assistive technology
-Molecular-tracking radiotherapy system
-Advanced mass spectrometry system
-Optimized therapeutic strategies
-Molecular mechanism and control of complex behaviors
-iPS cell project for regenerative medicine
12
50 B Yen for supporting young  researchers and female researchers 
(Details will be decided by March 2010)
-Ultra-low power spintronics-based logic VLSIs
-Atomic-resolution holography electron microscope
-New superconductors
-Green nanoelectronics
Others
- Mega-ton water system
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Japan’s stance for COP15
• Japan aims to reduce its CO2 emissions by 25% by 2020 from the 1990 level. 
• Japan would provide assistance to developing countries worth approx. 15 billion US dollars in total up to 2012, including 11 billion in public financing. 
• These are premised upon the establishment of a fair and effective international framework by all j i d t biti
13
ma or econom es an  agreemen  on am ous targets.
Overview of Measures for Green Innovation
R&D for new energy technology
(developing next-generation high efficiency photovoltaic 
Accelerating innovation in R&D 
in solar cells,  etc.
Diffusing highly energy-efficient 
technology worldwide
US-Japan cooperation on energy and 
en ironmental technolo research and
generation system)
(Ministry of Economy, Trade and Industry: METI)
Silicon thin 
Film cell
c-Si solar cell Copper-Indium 
selenide solar cell
Compound electricity storage system technology (METI)
- Developing efficient  and effective storage systems for 
v  gy   
standardization (METI)
- Reducing  CO2 by establishing  and diffusing of 
energy and environmental technologies based on  
US-Japan collaborative research and 
standardization plan
14
expansion of photovoltaic generation’s Inventing breakthrough technology by 
discovery and integration of new S&T 
findings
Developing advanced low-carbon technology 
(MEXT)
- Promoting new technology and establishment of 
principles that contribute to GHG reduction, and 
aiming at breakthroughs by integration of S&T 
findings
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Expanding Advanced Technologies
to Reduce Global Emissions
15
Next-generation battery system 
(automotive use,  renewable energy use) 
Li-i battery cathode 
material 
1981 –
Prof Goodenough
Applied research
1980’s – Asahi 
Kasei, Sony
1991 – SONY 
succeeded
Increased  output and 
capacity
1990s – automotive 
companies 
1997 – Nissan 
Research on solid state 
physics of high capacity
2000s – Nano simulation 
technology, behavior-
imaging technology. , 
(Oxford Univ.)
Transitional 
oxidizing metal 1990sProf. Goodenough 
found LiFePO4
released an EV
Spread to cell phone, video 
camera, laptop
EV
Achieving low-carbon society by high-capacity  
affordable battery system
National proposal
Impd ver.   Advd    Innv 
Li-I battery for vehicles
  
16
Ni-MH battery
1990s – automotive companies
1997 – Toyota released Prius
430,000 HV cars in Japan 
(2007)
  2010           2015     2030
- 18 - 9
The development of 
organic EL 
1987 - Eastman Kodak 
Company (US)
S thi &
The basic structure of 
element
1988 – Prof. Shogo Saito & 
Prof. Chihaya Adachi : organic 
EL device
Further studies for practical use
2001 – Prof. Junji Kido: 
multitier-structure Photon
2002 – A-C-I collaboration in 
R&D
Imaging technologies 
by organic electroluminescence (EL)
uper- n  
multitier-structure 
device
1993 – Prof. Junji Kido: the 
white organic EL
Industrial research infrastructure & R&D HR 
development  in industries
Color display Lightning devices
Innovation toward environmental-friendly and 
sophisticated lightning
17
Developing application technology
Practicing organic EL
1997 – Tohoku Pioneer 
released car audio 
equipment
Organic EL TVs
2007 – SONY Co., Ltd. 
Released 11inchs TVs
Approximately 6% of total global CO2 emissions were emitting from 
the steel sector (2005)   * according to IEA calculations
Cutting 30% of CO2 through Innovative Steel Manufacturing 
Processes
18
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CO2 Control Measures
19
Green Innovation
Green Innovation
Environment & 
E T h l S i l I tinergy ec no ogy 
Innovation
oc a  nnova on
Lifestyle “Mottainai”
Revitalizing  forestry and agriculture
Creating green industry
Diffusion of practical technologies
R&D for innovative and state-of-
the-art technologies
Aid for developing countries 
(Hatoyama Initiative)
20
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Understanding the activities of doctorates, especially in terms of career-path 
diversity and international mobility, has become important in order to consider the 
proper means to foster human resources through Japanese doctoral education 
and in order to plan science and technology HR policy from a global perspective.
We have recently carried out the comprehensive survey for the first time to             
reveal the diversity of career paths and the status of international mobility of 
recent doctoral graduates in Japan. The survey was conducted as a part of the 
follow up to the Third Science and Technology Basic Plan.
The survey collected career paths information of all doctoral graduates 
(including those who withdrew upon obtaining required credits) from Japanese 
universities during FY 2002–2006.
21
All 414 universities offering doctoral courses asked to participate in the survey 
responded. Data were collected on 75,197 individuals.
The analysis was carried out primarily from the perspectives of doctorates' (1) 
diversity of career paths and (2) international mobility.
Doctoral Graduates(2002-2006)
general students
47,423
63%
foreign students
12,633
17%
D. K.
2,774
4%
adult students
12,367
16%
Doctoral Graduates
（FY2002-2006）
75,197
2193 2453
2600 2687
27002000
4000
6000
8000
10000
12000
nu
m
be
r o
f p
eo
ple
general students
adult students
foreign students
D. K.
22
0
FY2002 FY2003 FY2004 FY2005 FY2006
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Occupation immediately after completing doctoral courses
(for all doctorates completed during FY 2002–2006)
Among those who completed doctoral courses during FY 2002–2006, 
approximately half took an R&D related position immediately after completion.
In physical sciences, engineering, and agricultural sciences, the percentages of 
those taking an R&D related position were particularly high. 
In physical sciences and agricultural sciences, the percentages becoming postdocs 
were also high at around 30 percent each
19.2%
34.1%
25.0%13.5%
1.5%
43.0%
3.8% 4.5%
5.4%
3.1%
1.2%
6.0%
5 2%
6.6%
9.7% 10.9%
7.8%
8.8%
6.0%
16.8% 17.8%
14.4%
23.0% 22.1% 20.8%
17.5% 14.1%
34.9% 35.8% 32.9%
60%
80%
100%
Unknown
Other
Position requiring specialist knowledge
Physician/dentist/veterinarian/pharmacist
Other R&D-related position
       . 
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14.7%
34.1%
15.8%
29.6%
8.0% 9.7% 7.2% 6.6%
11.1%
4.9%
10.4%
7.9%
13.4% 10.1% 15.8% 17.4%
7.9%
4.2%
5.7%
6.7%
6.0%
19.2% 13.0% 14.6%
16.3%
8.3%
3.3% 5.1%
7.3%.
0%
20%
40%
All
(n = 75197)
Physical 
sciences
(n = 9047)
Engineering
(n = 17896)
Agricultural 
sciences
(n = 6055)
Health
(n = 23155)
Humanities
(n = 7023)
Social 
sciences
(n = 6960)
Other
(n = 3439)
University faculty (other)
University faculty (full-time)
Postdoc
Current occupations of those taking postdoctoral positions 
immediately after completion of doctoral courses
Some of those who become postdocs immediately after completing doctoral courses 
were promoted to R&D related positions (especially university faculty, etc.) other than 
postdoctoral positions. However, even after five years, a certain number of them remain 
in postdoctoral positions. 
100%
23.6%
20.2%
16.5%
11.5%
7.3%
2.6%3.5%2.7%
3.4%
2.7% 10.6%9.5%8.2%
7.4%5.5%
34.2%33.7%36.0%33.6%33.9%
40%
60%
80%
Unknown
Other
Position requiring specialist knowledge
Physician/dentist/veterinarian/pharmacist
Other R&D-related position
University faculty (other)
University faculty (full-time)
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23.1%27.3%
31.5%
39.0%
46.7%
0%
20%
5 years
(completed 
in FY 2002)
(n = 1903)
4 years
(completed 
in FY 2003)
(n = 2181)
3 years
(completed 
in FY 2004)
(n = 2194)
2 years
(completed 
in FY 2005)
(n = 2298)
1 year
(completed 
in FY 2006)
(n = 2457)
Years since completion (as of April 2008)
Postdoc
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Locations and occupations of Japanese graduates immediately 
after completing doctoral courses
(for all doctorates completed during FY 2002–2006)
Most Japanese graduates moving overseas obtained positions as postdocs. 
73.0%
79.5%
66 0%
72.5% 73.5%
2.3%
4.3%
2.5% 1.2%
11.1%
9.3%
2.6% 2.5% 4.8%
25.6%
33.3%
22.4%
18.3% 6.8%
12.8%
10.0%
12.0%
12.8%
14.8%
21.0%
1.8% 9.1%
4.3%
1.2%
15.4%
5.4% 2.1% 2.5%
2.4%
2.6%
3.7%
5.3%
1.8%
4.3% 2.5%
1.2%
12.8%
4.1%
1.2% 2.3%
6.4% 7.5%
3.6% 5.1%
40%
60%
80%
100%
Unknown
Other
Position requiring specialist knowledge
Physician/dentist/veterinarian/pharmacist
Other R&D-related position
University faculty (other)
University faculty (full-time)
Postdoc
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17.5%
.
12.8%
37.0%
15.0%
12.8%
0%
20%
Japan
(n = 44149)
USA
(n = 737)
Canada
(n = 44)
UK
(n = 47)
France
(n = 40)
Germany
(n = 83)
China
(n = 39)
South 
Korea
(n = 27)
Reasons why young researchers do not go abroad 
for study or work
Question 5 6 70 4321 8 9 10
1. since Japanese research level is high enough, they do not need to go
abroad
2. experience in a foreign university or research institute is not evaluated
as achievements after returning to Japan
3. small economic returns after returning to Japan
4. concern about not being able to find out a good position after
returning to Japan (post doctoral fellow)
5. no guarantee in their position after returning to Japan (people who
h th i j b )
is
 n
ot
 a
 fa
ct
or
is
 a
 s
ig
ni
fic
an
t f
ac
to
r
4.3(178)
4.2(178)
6.3(178)
8.1(178)
26
Note : Indices were calculated based on the responses of the respondents who 
had experience on the issues in questions.
ave e r own o s
6.  no replacement who will take over their current job during their
working/studying abroad (people who have their own jobs)
6.8(177)
5.5(175)
- 23 - 14
Effects of Mobility
50.5%
0% 20% 40% 60% 80% 100%
Corresponded or visited
10.4
10
12
t
3
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e
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rs
22.2%
23.2%
7.1%
6.2%
70.8%
43.5%
50.2%
12.8%
14.7%
for exchanging opinions
Conducted international joint research
Coauthored a paper
Visited as a guest researcher
to give guidance and advice
Dispatched a younger researcher
working in a labolatory Without overseas work experience (N=8,539)
With overseas work experience (N=830)
2.7 
7.0 
1.56
2.3
3.33
0
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14.8%
21.7%
Accepted a researcher 
from a foreign institution
    n apanese n Eng s nternat ona  coaut ors Eng s
Without full-time work experience in foreign countries (N = 8,539)
With full-time work experience in foreign countries (N = 830)
(Average age at the time of first overseas full-time job: 31.7)
N
u
m
b
 Those who have studied in foreign countries 
as full-time researchers have published more 
English papers and coauthored more 
international papers.
 Those who have studied in foreign countries 
as full-time researchers are more actively 
involved in research exchanges with other 
countries after returning to Japan.
To CHINA : 1194 persons
Number of those who moved to Asian countries 
immediately after completing doctoral courses 
In JAPAN : 48429 persons
DESTINATION
    
To SOUTH KOREA : 591 persons
To VIETNAM : 148 persons
To THAILAND: 298 persons
To INDIA : 31 persons
To BANGLADESH : 205 persons
To INDONESIA : 337 persons
28
To USA : 1030 persons
(Reference)
* Excluding those whose 
destinations immediately after 
completing doctoral courses 
were unknown.
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Nationality of those who moved to Asian countries 
immediately after completing doctoral courses 
Country of Origin
Japan
China
South Korea
About 90 percent of those who stayed in Japan or moved 
to China/South Korea were home country natives, while 
about 10 percent of the remainder were foreign 
nationals, mainly Japanese, Chinese, and South Korean.
Japan
4.6% China
3.6%
South Korea
90.4%
To SOUTH KOREA
Japan
3.3%
South Korea
1.8%
3 3% 92 5% 4 1%
0% 20% 40% 60% 80% 100%
Chi (N 1194)
Destination
With respect t  nationality of those who moved to the top 10 oversea destinations, 
majority of those who moved o Asi n countries were home country natives.
Indonesia
Thailand
Bangladesh
Vietnam
India
Other
Unknown/NA
Japan
0.0%
China
0.0%
South Korea
Indonesia
0.5%
Bangladesh
96.1%
India
1.0%
Japan
2.3%
China
0.0% South Korea
China
92.5%
To CHINA
Japan
91.2%
China
4.0%
South Korea
1.8%
In JAPAN
.
71.6%
4.6%
0.3%
2.3%
0.0%
0 7%
.
1.2%
90.4%
98.8%
94.0%
96.1%
87 2%
.
27.1%
4.7%
0.9%
3.7%
3.4%
12 2%
na =
USA (N=1030)
South Korea (N=591)
Indonesia (N=337)
Thailand (N=298)
Bangladesh (N=205)
Vietnam (N=148)
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* Excluding those whose 
destinations immediately 
after completing doctoral 
courses were unknown.
0.0%
To BANGLADESH
1.0%
Thailand
94.0%
To THAILAND
Japan
0.3%
China
0.0% South Korea
0.3%
Indonesia
98.8%
To INDONESIA
Almost all of those who moved to Southeast/South Asian 
countries were home country natives, while not many Japanese, 
Chinese, and South Korean moved to these countries.
Closer HR-linkage between Japan, China, and South Korea
.
82.2%
57.9%
71.2%
.
5.9%
3.9%
1.5%
.
10.9%
38.2%
27.3%
 
Germany (N=101)
Canada (N=76)
UK (N=66)
Japanese Home country native Other Unknown/NA
1. Analysis of science and technology 
policies in major countries
○Analysis on S&T policies of major countries (PR1)
5. Analysis of innovation systems
○Creation of IPR and collaboration among  industry-academia-
government (PR9)
○Regional Innovation (PR9)
Follow-up Studies of 3rd S&T Basic Plan(2008-2009)
2. Analysis of current status of Japan 
based on macro data
○Analysis of macro data （PR2)
○TFP analysis (PR3)
○Qualitative analysis (PR4)
3. Analysis of universities and 
public research organizations
○Analysis of internal structure and operation of public 
research organizations (PR5)
○Analysis of university groups (PR6)
○Study on research environment at university by analyzing 
research time (PR6)
○Infrastructure of innovation (PR9)
6. Current situation of state-of-the-
art research
○Discussion on S&T areas & fields that the 4th Basic Plan 
should emphasize (PR11)
7. Research outcomes from S&T
○Achievements created by universities and research institutes 
(PR12)
○Roles of public research institutes and support from public 
organizations (PR12)
30
4. Analysis of S&T human 
resources
○Survey on world-class HR (PR7)
○Mobility of researchers (PR7)
○Education at universities and graduate schools (PR8)
○Measurement of S&T impact on industry and general public’s 
life (PR3)
Executive Summary - http://www.nistep.go.jp/achiev/sum/eng/rep116e/rep116se.html
Nationality of those who moved to Asian countries 
immediately after completing doctoral courses 
Japan
4.6% China
Country of Origin
Japan
About 90 percent of those who stayed in Japan or moved 
to China/South Korea were home country natives, while 
about 10 percent of the remainder were foreign 
3.6%
South Korea
90.4%
With respect t  nationality of tho  who moved to the t p 10 oversea destinations, 
majority of those who moved o Asi n countries were home country natives.
China
South Korea
Indonesia
nationals, mainly Japanese, Chinese, and South Korean.
To SOUTH KOREA
Japan
3.3%
South Korea
1.8%
China South Korea
3.3% 92.5% 4.1%
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China (N=1194)
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China
92.5%
4.0%
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0 3%
1.2%
90.4%
98 8%
27.1%
4.7%
0 9%
USA (N=1030)
South Korea (N=591)
Indonesia (N 337)
India
Other
Unknown/NA
Japan
0.0%
China
0 0%
Indonesia
0.5%
B l d h
India
1.0%
J China
To CHINA
Japan
91.2%
.
2.3%
0.0%
.
94.0%
96.1%
.
3.7%
3.4%
 =
Thailand (N=298)
Bangladesh (N=205)
* Excluding those whose 
destinations immediately 
after completing doctoral 
k
.
South Korea
0.0%
ang a es
96.1%
To BANGLADESH
apan
2.3% 0.0% South Korea
1.0%
Thailand
Japan China
0 0% S th K
In JAPAN
0.7%
82.2%
87.2%
5.9%
12.2%
10.9%
Vietnam (N=148)
Germany (N=101)
courses were un nown.
94.0%
To THAILAND
0.3% . ou  orea
0.3%
Indonesia
98 8%
Almost all of those who moved to Southeast/South Asian 
countries were home country natives, while not many Japanese, 
Chinese and South Korean moved to these countries
57.9%
71.2%
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.
To INDONESIA
,       .
Closer HR-linkage between Japan, China, and South Korea
Japanese Home country native Other Unknown/NA
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Direction of Japanese S&T 
for the next S&T Basic Plan 
1. To continue creating  Science and Technology 
that leads the world   
-strengthening of Basic Research
-strengthening of creation of Innovative 
Technologies
2.  To accelerate creation of Innovation 
-Technological driving type Innovation
31
   
-Problem solution type Innovation
3.  Research and Development System Reform in 
global age
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【Professor Christopher Hill】
Our second speaker is also from NISTEP and will, as Mr. Wada said, provide some more detailed 
background on some of the special studies that NISTEP does.  
For those of you who do not know NISTEP, one of its functions is to collect and analyze basic data 
on R&D spending, human resources, innovation, and so on, much as our National Science 
Foundation, Division of Science Resources Statistics does. They collect and publish lots of data.  
On the table at the back of the room are English-language copies of the latest version of the 
statistical data from NISTEP.. As you may know, Science Indicators 2010, the NSF Volume, just 
came out.  However, it is not yet available in hard copy, and you certainly cannot find it in 
Japanese. 
Let me introduce our second speaker, Ms. Yuko Nagano from NISTEP. She is the director of the 
Third Policy Oriented Research Group. The group seems to be quite a famous organization; many 
Japanese leaders whom have directed this group, and it has played an important role in science 
policy in Japan. Ms. Nagano has a Bachelors of Science in Biology from Ochanomizu University in 
Tokyo. She joined the Ministry of Education, Culture, Sports, Science and Technology some years 
ago. She was a research fellow at Columbia University and is now very active in her role as the 
head of the Third Policy Group.  She is going to talk about trends in science and technology 
potential and resources in Japan. 
【Ms. Yuko Nagano】【Slide Number 1】
Thank you so much for the introduction. Today, I would like to describe the trends in research and 
the development potential of academia and industry in Japan and then look at the incentives and 
challenges of collaboration between them. 
【Slide Number 2】
Before we look at the R&D potential, let us see the status of R&D investment by the government 
and the private enterprises in major countries. 
【Slide Number 3】
As you see in this graph, compared with other major countries, the ratio of total R&D investment to 
GDP in Japan is relatively high, mainly due to enthusiastic investment by business enterprises. 
However investment by the Japanese Government remains low at 0.65%. 
【Slide Number 4】
Regarding the targets for R&D investment. Major countries have set their own targets for the ratio 
of R&D investment to GDP. Japan’s target is to achieve a ratio of 4% by 2020, which will require 
more government investments. Regarding government investments, the Minister of Science and 
Technology Policy, Mr. Kawabata, stated that the government’s target ratio of R&D investment to 
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GDP is 1% by 2020, which should appear in the new growth strategy to be established by June this 
year. 
【Slide Number 5】
Academia in Japan does excellent work; let me show you a comparison of science paper 
productivity by field based on recent NISTEP research. 
【Slide Number 6】
In natural science and engineering, except for clinical medicine, compared to the United States, the 
United Kingdom, and Germany, the growth in the number of science papers of higher education in 
Japan showed the largest increase at 1.19% among the countries. 
Paper productivity in Japan per R&D expenditure was higher than in Germany and the United 
States, and the paper productivity per researcher in Japan is higher than in Germany and the United 
Kingdom. These increases in science paper productivity reflect Japan’s rising strength in research 
in natural science and engineering. 
【Slide Number 7】
In contrast to the last slide, in the clinical medicine area of higher education, the growth in the 
number of papers in Japan has decreased slightly, while other countries have recorded large 
increases. Both paper productivity per expenditure and per researchers are lower in Japan than in 
other countries, and are also low compared to other natural science and engineering areas in Japan. 
Accordingly, Japan’s scientific output in clinical medicine research remains relatively low in terms 
of paper productivity. So, it is one of the challenges in Japan. 
【Slide Number 8】
Here, you can see the world share of major papers in total and the top 10% papers by field. If you 
look at the top 10% papers, it is shown as a pink line; you can identify the strengths and 
weaknesses by field of each country. Concerning the papers in Japan, chemistry and physics have 
relatively high rates whereas computers, mathematics, the environment, and clinical medicine are 
not so high. In the United States, biology, clinical medicine, the environment, physics, and 
computer science have high shares in the world. Meanwhile, the United Kingdom is strong in basic 
biology, clinical medicine, environment and geosciences. 
【Slide Number 9】
Let us move on to R&D activities and innovations in the industry. 
【Slide Number 10】
Let me show the correlation among net sales, R&D expenses, and product innovation achieved 
based on a recent survey by NISTEP in Japan. The left graph shows that for companies, as net sales 
increase, their in-house R&D expenses increase, which means that net sales are correlated with 
in-house R&D expenses. The right graph indicates that as in-house R&D expenses increase, more 
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opportunities are created for achieving product innovations, implying that in-house R&D expenses 
are correlated with product innovations. 
【Slide Number 11】
To answer the question, “Why do enterprises increase internal R&D expenses?” I would like to 
show this graph, which was combined from the results of the questionnaire survey. One of the 
major reasons is increase in expenses for specific R&D field in addition to increase of R&D 
personnel expenses. This result implies that many companies in Japan have focused on strategic 
R&D fields by increasing internal R&D expenses. 
【Slide Number 12】
The next question is, “How much does R&D contribute to the economic outcomes of innovation?” 
The main causes of economic growth are divided into labor contribution, capital contribution, and 
the rest, which we called “Total Factor Productivity” or TFP. TFP can be considered as an indicator 
of the economic outcomes of the innovation, and it is considered that increasing R&D activities 
contributes to TFP growth. 
【Slide Number 13】
According to a recent report of NISTEP, increased R&D investment accounts for 0.67% points of 
the 2.4% growth in TFP in manufacturing companies that have conducted R&D in Japan. In other 
words, the contribution of R&D expansion accounts for 28% of TFP growth, which I think is a 
reasonable percentage. 
【Slide Number 14】
For the last and key part of my presentation, let me explain the status on the challenges of 
industry-academia collaboration in Japan. 
【Slide Number 15】
Industries in Japan invest in R&D by external institutes, such as universities and public institutes, 
in addition to internally. This graph displays that business enterprises in Japan are enthusiastically 
investing more and more in foreign institutes beside universities in Japan. This shows that 
universities in Japan have had some room to receive more investment; this is another challenge in 
Japan. 
【Slide Number 16】
For researchers in academia, they have various incentives for participating in industry-academia 
collaboration. The left graph indicates that researchers in academia consider that major reasons for 
collaboration are the practical application of research results and acquiring external funding. The 
right one shows that many researchers recognize that outcome-driven research and lively 
laboratories are effects of themselves. 
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【Slide Number 17】
On the other hand, the question is “Why do business enterprises wish to collaborate with 
universities?” According to the questionnaire survey, the main reasons are to enhance R&D and/or 
technical ability and to gain access to technical knowledge through ideas. 
【Slide Number 18】
However, regarding the researchers in the academia, researchers also have challenges regarding 
industry-academia collaboration. One recent survey shows that many researchers recognize their 
problem on balance between collaborative research and their own academic research. Many 
researchers also recognize that the organizational support system needs to improve itself in 
evaluating collaborative activities and manage to continue long-term partnerships with companies. 
【Slide Number 19】
This is almost the last slide for me. Finally, I would like to suggest my view of the next challenges 
for innovation. Japan has outstanding potential and dynamism in R&D. Based on these, I believe 
that more explosive, more and more persistent innovation is close at hand through active 
collaborations between industry and academia. For that, the following three key challenges are 
crucial.  
First, incentives and rewards should be given for industry-academia collaborations. 
Secondly, counterparts should boost and enhance motivations and capabilities mutually. Then, they 
can build up win-win partnerships. 
Thirdly, industry and academia collaborations should involve universities abroad in addition to 
domestic. It would result in synergetic effects of all the counterparts. For example, Kyoto 
University, one of the top-tier universities in Japan, has developed partnerships with some 
universities in the United States and the United Kingdom through industry-academia collaborations 
already. 
The key challenges in Japan are first incentives and risks, secondly the boosting of motivation and 
capabilities mutually, and thirdly synergies by involving other universities widely, and it could be 
applied to other countries. So, thank you for your attention. 
【Professor Christopher Hill】
Thank you very much Ms. Nagano. I was struck by the phrase on your next-to-last slide, something 
that makes a very nice image for me—“explosive and persistent innovation.” 
I think every country would like to imagine that they could engage in “explosive and persistent 
innovation” for growth and improvement in the quality of life. That would be excellent. And if 
Japan achieves that goal, then this will cause the rest of us to have to figure out how to do it. Again, 
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thank you very much. 
We are going to move now to our third speaker. 
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Japan’s ratio of total R&D Investment/GDP is relatively 
high, mainly due to enthusiastic investment in R&D by
private enterprises. 
R&D Investment/GDP Comparison
However, government investment remains low (0.65％).
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Japan’s target ratio for R&D of “4% per GDP by 2020” 
requires more government investment. 
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Excellence in Academia
- Science Paper Productivity
5
Data shown in first two pages 
NOTE 1:The input data for the UK (No. of researchers, R&D expenditures) do not include university hospitals; however, 
hospitals are included in outputs.
NOTE 2:R&D expenditures are adjusted by the GDP deflator (1996 base).
Sources: (No. of published papers) Compiled by NISTEP based on Elsevier SCOPUS custom data.
(R&D expenditures) Compiled by NISTEP based on the R&D statistics and education statistics of each country.
(No. of researchers) Compiled by NISTEP based on the education statistics of each country. 
Science Paper Productivity in Natural Science 
& Engineering (except Clinical Medicine) of HE
The growth in the number of papers in Japan showed the largest 
increase (1.19%) of the countries.
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Science Paper Productivity 
in Clinical Medicine of Higher Education
The number of papers in Japan has decreased slightly, while that in 
other countries has recorded large increases.
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R&D Activities and Innovation
in Industry
9
Net Sales, R&D Expenses, and Product 
Innovation in Business Sectors
 Net sales increase is correlated with R&D expenses increase in 
business sectors.
 R&D expenses increase is also correlated with product innovations 
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Why Do Enterprises Increase Internal 
R&D Expenses?
Enterprises increase in internal R&D expenses mainly 
due to “expenses for specific R&D field increase”,  
besides “personnel expenses increase”.
Research lab construction/extension
Internal reserves increase due to tax break
Subsidies for research
Merger/acquisition
Other reasons
110 10 20 30 40 50 60
Expenses increase for specific R&D field
Expansion of R&D fields
R&D Capital investment increase 
R&D Personnel expenses increase
Revenue/profit increase 
(%)
Source: Survey Research Activities of Private Corporations (2009) NISTEP
R&D Contribution to Economic Outcomes 
of Innovation
TFP can be considered as an indicator of the economic outcomes of 
innovation. Active R&D contributes to TFP growth.
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According to a NISTEP’s report, the contribution of R&D 
investment increase is 0.67% in TFP growth ratio of 2.4%, in 
f t i i hi h d t R&D
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Industry Investment in R&D by 
External Institutes
Business enterprises in Japan enthusiastically invest in 
foreign institutes besides universities in Japan.
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Why Do Business Enterprises Collaborate 
with Universities?
Enterprises collaborate with universities to “enhance 
R&D/technical capability” and “access to technical 
knowledge /ideas”.
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Researchers in academia recognize the significance of 
collaboration other than contribution to the society. 
Researcher Incentives for Industry-Academia 
Collaboration 
(Objectives of collaboration) (Effect on researchers themselves) 
Acquire eternal funding
Creat new businesses
Learn Industry trends/needs
Access to research resource of partners
Take advantage of facilities of own institute
Outcome-driven research
IP rights intention
Increase of no. of papers/presentations
Increased opportunities for patent application
Many researchers recognize “outcome-driven research” 
and “lively laboratories” as effects to themselves.
17
(N=497)
0 50 100 150 200 250 300 350
      
Contribution to regional society 
Technology transfer of research results
Lab. Activation/education of students
New research topics identification/expansion
Research promotion in area of own expertise
Receive research talents
others
First
Second
Third (N=466)
0 50 100 150 200 250 300
New research topics expansion
Research promotion in own expertise
Develop own project management capabilities
Lively laboratories
Secure students's jobs
others
First
Second
Third
Source: NISTEP REPORT No.127 (2009)
Matters for Researchers in Industry-
Academia Collaboration
Many researchers recognize their problems on balance between  
collaborative research and their own academic research. 
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The Next Challenges for Explosive and 
Persistent Innovation
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【Professor Christopher Hill】
Our third speaker this morning is from China. Professor Rongping Mu is well known to many of us 
as a frequent participant in panels and discussions in the United States on science policy in China. 
While he is clearly one of the most knowledgeable people in this subject, he is also one of the most 
important people in his country in the field of science and technology policy. 
He is currently serving as the director general of the Institute for Policy Management in the Chinese 
Academy of Sciences. He is also a director of the Chinese Academy Center for Innovation and 
Development, vice president and secretary general of the China High Technology Industry 
Promotion Society, and vice president of the Chinese Association for the Science of Science and 
Science and Technology Policy Research, among the other jobs that he is currently doing.  
He received a Bachelor of Science and Masters of Science from the University of Science and 
Technology of China, and his PhD degree from the Technical University of Berlin in Germany.  
We welcome him here this morning to talk about “Regional Capacity Building for Innovation: A 
Driving Force for Sustainable Development.” Of course, in China, regional development is the key 
to the future. Thank you very much for being with us, Dr. Mu. 
【Professor Rongping Mu】【Slide Number 1】
Thank you, Mr. Chairman. I am very pleased to stand here to give a talk about the challenges. The 
topic is “Regional Capacity Building for Innovation: Driving Force for Sustainable Development.: 
We captured two hot topics, which are capacity building and sustainable development. 
【Slide Number 3】
These are increasing points to China and to the world and for many years, I think for eight years, 
we talked in China about the development pattern, and especially in 2003, when we conducted the 
strategic study for mid- to long-term planning for the science and technology environment, at that 
time, many reports mentioned that we cannot afford resource-based development, and since then, 
the resources: water, energy depletion, and environment problems tend to increase caution. There is 
a lot of research and papers published. I do not want to mention them here. 
【Slide Number 4】
Sustainability has generated lots of targets for innovation, either technological or managerial as 
well as legal issues. The targets, such as the less energy intensity per unit of product or service, 
lower material intensity per unit of product or service, lower levels of environmental toxicity and 
risk, and pollution control, process integration, whole facility planning, industrial ecology, and 
sustainable communities, cities or regions. There are a lot of targets that China raised in the first 
national strategy for sustainable development. This was at the very beginning, back in 1992, as a 
philosophy for development. There were no specific measures, and since then, there are a lot of 
technology proposals raised for the government and societies. 
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【Slide Number 5】
At the same time, as China has experienced change, and to some extent we can say we experienced 
or transformed our understanding about development, from economic development, to economic 
and natural development, then economic and natural and societal development, and then economic 
and natural and societal and human development and finally, in 2003, the Chinese government 
proposed the new philosophy called a “Scientific Outlook for Development.” This development, 
taking development as its essence, putting people first people as its core, comprehensive, balanced, 
and sustainable development as its basic requirement, and an overall consideration was its 
fundamental approach. This is, in short, innovation and development for the people and by the 
people and shared with all the people. This looks like a slogan, but in practice there is lot of policy 
related. 
【Slide Number 6】
China has taken lots of measures to promote the transition of development patterns. So the 
resource-efficient and the environment-friendly society and recycling economy in year 2004, and in 
2005, the Chinese government proposed to construct a harmonious society. In 2006, the Chinese 
government raised the mandatory targets of energy efficiency and the pollution reduction. So, since 
then, we have made very impressive progress in energy efficiency and pollution reduction. 
In 2006, the Chinese government issued the Mid- and Long-term Science and Technology 
Development Emissions Bill; as I mentioned many times, it is an innovation driven country to 
become an innovation-driven nation in 2020. 
【Slide Number 7】
Second, I want to talk about an understanding on “innovation-driven nation.” This is a hot topic 
since 2006, when Chinese government raised the Emissions Bill, but there is still no common 
definition about this and also there are no specific actions and development of these goals. In China, 
we mentioned the three national strategies—the strategy for sustainable development, the strategy 
for reinvigorating China through Science, Technology and Education, and the strategy for 
strengthening China through trained personnel talents. 
Two years ago, the Chinese government mentioned that innovation is the core of national strategies. 
It means that some researchers talked about the innovation strategy. In practice there is no national 
innovation strategy. An innovation through strengthening the innovation capacity is the core of the 
national strategy. That means that innovation and capacity building is more important than the other 
things in the current policies issued by the Chinese Government. 
【Slide Number 8】
I think there are many definitions about innovation. I think innovation is a complex process of 
- 43 -
 
 
value creation, including values in science, in technology, in culture, in economic and the social 
value, and is related to activities such as scientific discovery, technological innovation, 
methodology development, social cultural innovation, and related to commercialization and social 
popularization activities. This definition, I think, is broader than what I think we usually find when 
we talk about other definitions. So, I think it is time for us to discuss and to generate some new 
ideas and definitions from what happens now in practice. So, now, as the Japanese colleague had 
mentioned, the industry-academia collaboration as an example. 
The values for collaboration, I think, are value understanding. For scientists, the value is not 
economic return. For the enterprises, the most important maybe is economic return. So this is all 
R&D collaboration and curiosity, and the value in science and technology is different. 
【Slide Number 9】
So, the innovation driven nation is a nation in a development stage when innovation becomes the 
main driving force for national development, a nation with strong innovation capacity and a high 
level of innovative development. National innovative development means development driven by 
innovation, which concerns the effectiveness, efficiency, and efficacy of innovation activities. 
【Slide Number 10】
The level of national innovative development could be influenced by progress in five aspects, 
maybe more than five, but I mentioned here five aspects, namely, the new industrialization with 
more consideration on resource efficiency and environment-protection, informatization, 
urbanization, education and health, and science and technology and innovation. Here, I have to 
emphasize, we have to reconsider urbanization, which has a profound impact on the innovations 
and activities, I think, and all these five aspects reflect not only the economic and the social 
development driven by innovation but also the development of science and technology innovation 
themselves. 
【Slide Number 11】
National innovation capacity is the ability of a country to conduct scientific discovery, 
technological innovation, social-cultural innovation, and related commercialization activities. In a 
broad sense, it is the ability to transform innovation resources into fortune and promote economic 
and social development. National innovation capacity is determined not only by the size of the 
innovation activities but also by the efficiency and intensity and density of innovation activities. 
That is, we have to consider both aspects: the size of innovation activities and also the efficiency 
and effectiveness of innovation activities. 
【Slide Number 12】
China is facing nine challenges in constructing an innovation driven nation, namely, the lower 
productivity of R&D personnel in China, although there are reports that China SCI papers ranks 
- 44 -
 
 
second or third in the world. However, when we talk about the productivity in terms of SCI papers 
per R&D personnel, it is not so. There is a heavy task in upgrading and restructuring industries, and 
when we talk about the GDP volume, it is high. The Beijing Report ranks it the second or third in 
the world but when we talk about the structures, when we talk about the level of the technology in 
this industry, there is a huge gap between China and developed countries. The third is the lower 
productivity invention patents. When we talk about the number of innovation patents granted per 
researchers, this is relatively low. The fourth is lower economic performance of innovation. The 
fifth is lower levels of industrialization, a low level of urbanization, and lower level of 
informatization, although, we are the largest country in terms of telephone use and internet 
subscribers and so on. Also, a lower level of education and health; we will have some data later. 
And the ninth is lower input and output intensity of science and technology and innovation. 
【Slide Number 13】
Although we raised a goal the R&D expenditure to GDP in 2010 reached to 2%, and 2.5% in 2020. 
I think it is impossible to reach the goal of 2% in 2010 this year, impossible because last year it was 
just about 1.5%. Here, I listed some data. Last year we published a report. We want to release an 
annual report, the China Innovation Development Report. In that report, we have some data. 
The SCI paper per researcher in China is about 21.3% of that in the United States. The granted 
invention patent per researcher is about 31.7% of that in the United States. The GDP for energy 
consumption in China was 45% of that in the United States in 2007. The previous data is 2006. The 
GDP per CO2 emission in 2006 was 20% of that in the United States and then the granted invention 
patent for R&D expenditure was 21.4% of that in Korea in 2006. The ratio of income to patents in 
terms of technology trade in China, the royalty, and the license fees in China in 2006 was 7% of 
that in Korea. In 2007, the GDP per capital in China was 6% of that in the United States. Maybe 
now it is higher, about 10%. The R&D expenditure per capita is 3.2% of that in the United States. 
The R&D personnel population is 26% of that in Korea. The ratio of urban population in China in 
2007 is 45%, much lower than that of developed countries, which is about 70%. So that is a huge 
gap, and under these circumstances we have to find our own ways. 
【Slide Number 14】
So we have established innovative systems, the so called “National Innovation Capacity Index” and 
“National Innovative Development Index.” According to the China Innovation Development 
Report, the National Innovative Capacity Index increased very fast during the past years. 
【Slide Number 15】
The major contributor is the growth of the science of innovation activities, and the efficiency and 
effectiveness of innovation activities grows smoothly as this chart shows, and as the position 
changes, the innovation capacity changes, very obviously from the 28th to 17th. But the Innovative 
Development Index is relatively stable. Within six years it just changed one position from 30th to 
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the 34th segment. 
【Slide Number 16】
The third part is the innovative development in regions, why am I talking about this? This is the 
main topic of my presentation. Why did I choose the topic innovative development in regions? We 
raised the goal to become an innovation-driven country by 2020, but until now we have no specific 
development for that. In practice, China is a hill village, and when a foreigner comes to China to 
have a visit, many times they say, Beijing, Shanghai, and the east are part of China, but in practice, 
the middle and western part of China are relatively lower developed than the east part. 
【Slide Number 18】
So, how do we integrate China to push regional development? This is a big challenge. So, the main 
tasks for making China into an innovation-driven nation are as follows. I mention here six parts: to 
build an innovation-friendly market is very important, to give incentive to the innovation, to 
strengthen the national innovation system, to integrate the development of science and technology 
and education as well as economy. Very often mentioned is the separation of the science and 
technology system and the education system and the current system. The fourth is the upgrading of 
industries by means of integrating the industry chain and the innovation chain based on the value 
chain, to build wisdom in China so as to synergize the socio-economic development by promoting 
broad application of IT in social economic fields to build a batch of innovation-driven cities so as to 
transform the pattern of regional development. The last task, since 2007 we have drafted a policy to 
promote the development of cities in innovative ways. 
【Slide Number 19】
Therefore, it is necessary to explore regional policy measures for promoting innovative 
development in the regional level so as to push national innovative development. The National 
Development Reform Commission (NDRC) has selected 16 large cities as the second batch of 
national innovation-driven cities, with a view to explore national policy measures for promoting 
regional innovative development. These 16 large cities include Dalian, Shenyang, Qingdao, and so 
on. 
First, in 2008, the NDRC chose Shenzhen as the first to explore policy measures as an 
innovation-driven city. The 16 large cities are located in the east part, middle, and west, and we 
hope to generate a new engine for regional development beyond the so called “Yangtze River 
Delta” and the Pearl River Delta and the lower sea economic areas. 
【Slide Number 20】
The main task for pushing innovative development at the regional level is as follows: to improve 
the government capacity for integrating the innovation activities of different stakeholders. This is a 
Chinese characteristic; the government very powerfully promotes the innovation of different 
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stakeholders. The second is to build the capacity of science and technology innovation. The third is 
to develop modern industry systems with stronger innovation capacities. The fourth is to innovate 
social undertakings. The fifth is to synergize innovation in both social and economic development 
by building Western China. The sixth is to build innovation culture and institutional environment. 
【Slide Number 21】
I want to conclude here. The global financial crisis since 2008, to some extent has made the 
Chinese economy decline. It is the first, but the result when we look at the GDP of China, it still 
increased very fast but in practice there are some big changes. I think first, this has made the 
Chinese rethink the development patterns and accelerate the transformation of these development 
patterns from the exports-oriented development to the domestic consumption-oriented 
development. 
This is the main report very often cited as the measures for recovering from the crisis: plans for 
energizing industrial developments and the RMB4 trillion investment in domestic markets. In 
practice, the investment in science and technology innovation is relatively small compared to that 
in infrastructures investment. However, the science and technology innovation is expected to make 
great contributions toward economic recovery from the crisis. 
【Slide Number 22】
So, it is discussed in the government, especially the Chinese Government released information 
about the 12th five year plan. There are four principles; the first is “making overall plans and taking 
all factors into consideration”—it is philosophical. The second and third one I think are very 
important, “innovation-driven” means within the next five years. “Innovation-driven” was given 
the highest priority in the 12th five-year plan and the Green Growth is a transformation of 
development philosophy from, as I mentioned earlier, the economic development to the scientific 
outlook of development. This is more of a concern about the sustainability. The last one is to share 
with each other. I do not want to speak about this. 
【Slide Number 23】
The policy issues on regional innovation capacity building, I mentioned about ten here. The first 
one is innovation in system reform, both economic and science technology and education systems. 
It is not only one system or how to integrate these systems. The second is national mega science 
and technology projects and the national science and technology programs. It is packaged now so 
there will be a huge increase in science and technology development. This is in the next five years. 
What does Innovative Theory mean? This means that there are lots of government investments in 
science and technology innovations. How to innovate and manage the national science and 
technology programs is a big issue. The third one is the national of knowledge innovation programs 
and the technology innovations programs. Since 1998, the Chinese government approved to initiate 
the technology innovation program. The pilot project was conducted by Chinese Academy of 
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Sciences and this will continue to be conducted. Two years ago, the Chinese Government the 
Ministry of Science and Technology (MOST) and other related ministries initiated technology 
innovation programs again, because in 1996, the former measure of economy and trade, the Third 
Commission for Economy, and the Trade initiated the so-called National Innovative Program, but 
two years ago, MOST initiated these programs again. The infrastructure construction for science 
and technology included the National Engineering Research Center (ERC), National Engineering 
Laboratories (NEL), the National Key Laboratories (NKL) and so on. Innovation is a strategically 
emerging industry. This is also a hot topic. There seems to be new opportunities for the Chinese 
Government to restructure industries. The sixth is innovation in upgrading key industries; like Mr. 
Wada mentioned, the steel industry is very important and it is also a major contributor of emissions. 
So, the key industries, like steel, sheet building and so on, need innovation. The seventh is 
innovation in urbanization. This urbanization, as I mentioned, we have to rethink. Not just the 
physical urbanization, it is also a philosophy and the behavior of the urban needs and resources 
concentration. To make resources use more efficient and effective, this is very important, and also 
sharing a lot of technologies and the market for technology and trade keepers. And also innovation 
in service sectors. China is still an underdeveloped country when we talk about the share of the 
service sectors. It is very low, in some cities it is even less than 50%. Innovation in social 
development is a very important issue of innovation for people, for human beings, by human beings 
on sharing experience. These, I think mean generally a lot of potential key industries. The last one 
is innovation in the equalization of basic public services. This is very important and may also bring 
a lot of opportunities for industries and emerging industries. 
【Slide Number 24】
Lastly, I want to talk about the features of strategically emerging industries, I think there is no 
common definition about this. I think these industries have potential in industrial size, value and 
job creativity, and potential impact on economic and social development. Resource-efficient and 
environmental friendly industries, and these industries should be IPR in hand or most in hand. 
If there is no IPR in these industries, these industries, like today’s high tech industry in China, 
because of the volume, the momentum on sales of export in China, the high-tech industry is huge. 
This maybe is ranked as number one or two in the world, but when we talk about the IPR in this 
industry, it is nothing. So the new so-called strategic emerging industry, I think should have such 
features, but at the same time means it is very difficult to develop. So now, the Chinese government 
should, as the documents mentioned, invest in many specific national strategic emerging industries. 
I think maybe the following industries are possible. I am not sure, I think many potential strategic 
emerging industries made their way from social development. So that is my presentation to you.  
Thank you. 
【Professor Christopher Hill】
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Thank you very much for the very informative, detailed discussion of Chinese developments and 
the very, very rapidly changing situation in China. I wanted to just reflect here on one phrase you 
used at the beginning and also at the end. I think you said “innovation for the people, by the people, 
sharing it with the people.” 
And for Americans, at least, that has a deep, historical kind of resonance when Abraham Lincoln 
said at the Gettysburg Address and I quote “Government of the people, by the people and for the 
people shall never perish.” So, there was a connection in the phraseology, at least in English, of this 
notion of participation and engaging it with all people, which is a huge challenge for China and for 
us all. Thank you very much. 
We have many questions of course but we will wait for the panel discussion. Our next speakers, 
next two speakers, will represent the perspectives from Korea. Americans are scared to death that 
Korea is going to have 5 % of GDP in R&D and one of the things we know about Korea is, when 
Korea says, “we are going to do something!” they do it. So, we check the ever increasing new 
challenge from this new situation in Korea. 
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China can not afford the resource-based development pattern. 
The resources (water/energy) depletion/environmental problems 
(pollution/social-stability) tend to be increasingly crucial.
I. Introduction 
Natural
Resources
Goods and
Services
Pollution, Waste
Environmental
Disturbances
Sustainability has generated lots of targets for innovation, 
either technological or managerial as well as legal issues.
Less energy intensity per unit of product or service
Lower material intensity per unit of product or service
Lower levels of environmental toxicity and risk
Pollution control, process integration, whole facility 
planning, industrial ecology
Sustainable communities/ cities/regions
I. Introduction 
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Development = 
economic development 
economic & natural development 
economic & natural & societal development
economic & natural & societal & human development
Scientific Outlook for Development
--taking development as its essence, putting people first as its core, 
comprehensive, balanced and sustainable development as its 
basic requirement, and overall consideration as its fundamental 
approach. For/By/sharing with
I. Introduction 
China has taken lots of measures to promote the 
transition of development pattern.
zResource-Efficient and Environment-Friendly
Society and Recycling Economy in 2004.
zHarmonious Society in 2005.
zMandatory targets of energy efficiency and 
pollution reduction in 2006.
zInnovation-driven nation in 2006
I. Introduction
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II. Understanding on Innovation-driven Nation
National Strategies
• Strategy for Sustainable Development 
• Strategy for Reinvigorating China through Science, 
Technology and Education
• Strategy for Strengthening China through Trained 
Personnel Talents
Innovation is the core of the national strategies
Innovation is a complex process of value-creation, 
including the value in science, in technology, in 
culture, and economic & social value, related to the 
activities such as scientific discovery, technological 
innovation, methodology development, social-cultural 
innovation and related commercialization & social 
popularization activities. 
II. Understanding on Innovation-driven Nation
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 The innovation-driven nation is a nation in a 
development stage when innovation becomes main 
driving forces for national development, a nation with 
strong innovation capacity, and high level of 
innovative development. 
 National innovative development means a 
development driven by innovation, which concerns 
the effectiveness, efficiency and efficacy of 
innovation activities. 
II. Understanding on Innovation-driven Nation
 The level of national innovative development could be 
influenced by progress in five aspects, namely: the 
industrialization with more consideration on the 
resource-efficiency & environment-protection, the 
informatization, the urbanization, the education and 
health, and the science & technology and innovation, 
which reflects not only the economic and social 
development driven by innovation, but also the 
development of science & technology and innovation 
themselves.
II. Understanding on Innovation-driven Nation
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 National Innovation Capacity is the ability of a 
country to conduct scientific discovery, technological 
innovation, social-cultural innovation and related 
commercialization activities. In a broad sense, it is the 
ability to transform innovation resources into fortune, 
and to promote economic and social development. 
 National Innovation Capacity is determined not only 
by the size of innovation activity, but also by the 
efficiency & intensity & density of innovation activity. 
II. Understanding on Innovation-driven Nation
China is facing 9 challenges in constructing an innovation-
driven nation, namely: 
(1) the lower productivity of R&D personnel in China; 
(2) heavy tasks in upgrading and restructuring industries; 
(3) lower productivity in invention patents; 
(4) lower economic performance of innovation; 
(5) lower level of industrialization; 
(6) lower level of urbanization; 
(7) lower level of the informatization; 
(8) lower level of the education and health;
(9) lower input/output intensity of S&T and innovation.
III. Innovative Development in Regions 
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9 The SCI papers per researcher in China  is 21.3% in US. The 
granted invention patent  per researcher is 31.7% in US. 
9 The GDP per energy consumption in China  is 45% of that in 
US in 2007. The GDP per CO2 emission in 2006 is 20% of  that 
in US.
9 The granted invention patent  per R&D expenditure is 21.4% of 
that in Korea in  2006.
9 The ratio of income to payments in terms of technology trade in 
China in 2006 is 7% of that in Korea. 
9 In 2007, the GDP per capita in China is about 6% of that in US. 
the  R&D expenditure per capita is 3.2% of that in US. The 
R&D personnel per population is 26% of that in Korea.
9 The ration of urban population in China in 2007 is 45%, much 
lower than that of developed countries. 
III. Innovative Development in Regions 
Evolution of National Innovation Capacity Index of China (2000-2007)
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Innovative Development Index in 2000 Innovative Development Index in 2006
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Industrialization，Informatization, Urbanization, Education & Health, S&T development
The main tasks for making China be innovation-driven 
nation are as following:  (1) to build innovation-friendly 
market; (2) to strengthen national innovation system; (3) to 
integrate the development of S&T and education as well as 
economy; (4) to upgrading industries by means of 
integrating the industrial chain and the innovation chain 
based on the value chain; (5) to build wisdom China so as 
to synergize social and economic development by 
promoting broad application of IT in social and economic 
fields; (6) to build a batch of innovation-driven city so as to 
transform the pattern of regional development. 
III. Innovative Development in Regions 
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zTherefore, it is necessary to explore rational policy 
measures for promoting innovative development in 
regional level so as to push national innovative 
development.
zNDRC has selected 16 large cities as the second 
batch of national innovation-driven cities with a 
view to explore rational policy measures for 
promoting regional innovative development, 
including Dalian, Shenyang, Qingdao, Jinan, 
Yantai, Xiamen, Nanjing, Suzhou, Wuxi, Hefei, 
Zhengzhou, Changsha, Chengdu, Xi’an, etc. 
III. Innovative Development in Regions 
The main tasks for pushing innovative development in 
regional level are as following: (1) to improve the 
government capacity for integrating innovation 
activities of different stakeholder; (2) to build the 
capacity of S&T and innovation; (3) to develop 
modern industry system with stronger innovation 
capacity; (4) to innovate in social undertaking and ; (5) 
to synergize innovation both in social and economic 
development by building wisdom China; (6) to build 
up innovation culture and institutional environment. 
III. Innovative Development in Regions 
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IV. Conclusion Remarks
zGlobal financial crisis/climate change:
--threats? Economic decline?
--opportunities? Rethinking development pattern.
--long term or short term?
zMeasures for recovering from the crisis:
--10 plans for energizing industrial developments 
--4 trillion. RMB investments in domestic markets
--S&T are expected to make great contribution for 
economic recovering from the crisis.
Four principles for the 12th five year plan (Sept. 2009)
making overall plans and take all factors into 
consideration
Innovation-driven
Green Growth (sustainable)
Work together and share with each other (harmonious). 
To further accelerate development of service industry 
and promote expansion of domestic demand;
To develop green and low carbon economy.
IV. Conclusion Remarks
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Policy issues on regional innovation capacity building
--innovation in system reform (both economic and S&T system)
--national mega S&T projects and National S&T program
--National knowledge/technology innovation programs
--infrastructure for S&T and ERCs/NELs/NKLs
--innovation in strategic emerging industries
--Innovation in upgrading key industries (energy & emission issues)
--innovation in urbanization (more efficient/effective development)
--Innovation in service sectors 
--innovation in social development (for/by/sharing)
--innovation in equalization of basic public service.
IV. Conclusion Remarks
Features of strategic emerging industries
--Potential in industrial size (value and job creativity)
--Potential impact on economic and social development
--Resource-efficient, environmental friendly industries:
--IPRs in hand or most in hand
the renewable energy, energy-saving and environmental 
protection, information network, new materials, bio-
medicine, software & information technology, space and 
oceans, and other new industries meeting social service 
demands with hi-tech have been given high priority by 
Chinese government. 
IV. Conclusion Remarks
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【Professor Christopher Hill】
Our first speaker from Korea is Dr. Suk Joon Kim, who is the President of the Science and 
Technology Policy Institute of Korea. He has been in that position now for well over two years. He 
was trained as an engineer with a Bachelor of Science in Engineering and a Master’s in Public 
Administration from Seoul National University.  He earned  his PhD in Political Science from 
UCLA. So, we could say he is a specialist in “political engineering.”  Just to demonstrate this skill, 
he has had two very political challenges. Most important, he has been the Dean of the Graduate 
School of Information Science at Ewha Woman’s University in Korea.  I imagine that being a 
male dean of a women’s university is a special challenge. 
With that experience in hand, he also then served as a Member of the National Assembly of the 
Republic of Korea; in other words, he was a Congressman in Korea.  He is going to speak to us 
now on “Korean Science and Technology Policy for Green Growth: A New Growth Engine and Job 
Creation.” Dr. Kim, I welcome you to the podium. 
【Dr. Suk Joon Kim】
Thank you,  Chairman. Good morning ladies and gentlemen. I am Dr. Suk Joon Kim 
from STEPI, Korea. 
【Slide Number 1】
I am so pleased to present at the Special Session of Mobilizing East Asian Science and Technology 
To Address Critical Global Challenges of these turbulent years on the issue of “Korea Science and 
Technology Policy for Green Growth, New Growth Engine, and Job Creation.”  You may refer to 
the contents of my presentation on the slides. 
【Slide Number 2】
In the introduction, the three issues of Green Growth, New Growth Engines, and New Job Creation 
will be addressed.  
【Slide Number 3】
The first issue is the emergence of a Green Growth paradigm in Korea. At the 60th anniversary of 
the founding of the Republic of Korea on August 15, 2008, two years ago, President Lee 
Myung-bak proclaimed “Low Carbon, Green Growth” as Korea’s new national vision. 
“Low Carbon, Green Growth” aims to simultaneously pursue three objectives by creating a 
synergistic relationship between economic growth and environmental problems. First, to promote 
eco-friendly, new growth engines for the national economy. The second is to enhance the quality of 
life for the members of society. The third is to contribute to the international efforts to fight climate 
change. 
To implement the national vision of Green Growth more effectively, the National Strategy for 
Green Growth was adopted along with the Five-Year Plan for Green Growth, maybe the first 
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official plan from a government in the world. 
【Slide Number 5】
The second issue is about the necessity for new growth engines in Korea; creating new growth 
engines became an urgent proposal because of the continuous decrease of growth, potential in 
Korean economy, and of course continuous decrease of growth rate since 1990s. The second is the 
decrease of productive population due to low birth rate and ageing. The third is the weakening of 
capital formation in the economy. 
【Slide Number 6】
The third issue is the problem of growth without employment in Korea. Growth without 
employment has been the dominating phenomenon at the moment in Korea. During the 2000s, the 
employment rate has been fixed at around 59% and natural unemployment rate has been increased 
to 3% or more. Especially youth unemployment rate is getting worse than average rate as we move 
forward.
【Slide Number 8】
Of course, I will review the science and technology policy for Green Growth in Korea. The science 
and technology policy for Green Growth has its objectives and strategies. The three objectives 
include adaptation to climate change and energy independence, creating new engines for economic 
growth, and improvement of the quality of life. The National Strategy and Five-Year Plan year for 
Green Growth can be divided into ten specific policy objectives to achieve the three objectives. To 
achieve their objectives, the science and technology policies for Green Growth are included in the 
“Green Technology Development” section. 
【Slide Number 9】
This slide explains the Green Growth Investment Plans of Korea. The envisaged fiscal spending as 
contained in the Five-Year Plan for Green-Growth is US$93.4 billion for the period of 2009 to 2013. 
The fiscal budget will be mainly spent on R&D in green technology, restoration of the four major 
rivers, and green transportation. Roughly 2% of the nation’s annual GDP is allocated to green 
investment, which is twice the amount recommended by the Green Economy Initiative advocated 
by the UNEP. 
【Slide Number 10】
Korea will work on developing technologies that will significantly contribute to reducing 
greenhouse emissions. By doing so, it will secure new engines for future economic growth and gain 
a competitive edge in the global market. The target share of green technology R&D in the total 
fiscal expenditure will be increased from 16% in 2009 to 25% in 2020. Korea’s market share is 
supposed to be 10% of the global green technology market in 2020. The number of the green 
technology information systems will be 100,000 in 2020, and around 250 foreign specialists will be 
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working in the green technology area in Korea by 2020. 
【Slide Number 11】
R&D expenditure on green technologies will be increased from US$1.2 billion in 2008 to US$3 
billion in 2013. So, 27 green technologies were indentified and selected for focused development. 
The road map for the development of green technologies and green industries was drawn up, which 
is an inter-ministerial agenda in Korea. 
【Slide Number 12】
The 27 focused green technologies are shown in this slide, which are categorized by their four 
types of prediction technology, alternative energy technology, high-efficiency energy technology, 
and pollution treatment technology. 
【Slide Number 13】
Green technology transfer and commercialization is also an important part of the science and 
technology policy for Green Growth. The major technology transfer and commercialization policies 
are as follows: The first is performing a commercialization program to promote GT transfer and use. 
The second is holding a” Grand GT Exhibition” to promote business start-ups. 
【Slide Number 14】
The third is strengthening performance management for public GT R&D activities. The fourth is 
enlarging institutional bases to promote GT transfer and commercialization. The fifth is 
strengthening cooperation among industries, universities, and research institutes to dig up 
promising GTs. 
【Slide Number 15】
The next policy agenda is building infrastructure, such as improvement of cultivation system for 
Green Technology R&D personnel. 
【Slide Number 16】
Preparation of a testing, certification, standard, and information system for Green Growth. 
【Slide Number 17/18】
International cooperation is also another important dimension of the Science and Technology 
Policy for Green Growth, which consists of the promotion of strategic partnership with foreign 
countries for Global GT development and participation in the establishment of international 
governance for GT cooperation. 
【Slide Number 19/20】
The second issue is the Science and Technology Policy for New Growth Engines in Korea. 
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Marketability and implications or policy impacts are the major criteria to select new growth engines, 
and the relation to Green Growth was utilized as sub-standard. You may go through the explanation 
of each criterion in the slide. Appropriate strategies were also established depending on market 
maturity, such as “short-term,” “mid-term,” and “long-term,” which will help improve effectiveness 
and systematic pursuance. 
【Slide Number 21】
Seventeen new driving forces were selected in three areas. In the area of green technology industry, 
six driving forces are included and it lays the foundation for sustainable future growth with energy 
reduction and has high potential to tackle climate change and lack of resources. Another six driving 
forces were chosen for their high-tech convergence industry area as world market size, tech 
capability per area, and high technology capability of Korea may lead to creating new industry and 
advancing the existing industries through convergence. The last area of high-value added industry 
has five driving forces. This area has huge potential of job creation, which is supported by the 
complementing service industry. 
【Slide Number 22】
The specific technologies and strategies are shown by the phases of “short-term,” “mid-term” and 
“long-term,” which are systemically developed for the new growth engines. 
【Slide Number 23】
A total of 200 projects are developed in the 17 new growth engines, and our government plans to 
invest US$21.6 billion for the next five years from 2009 to 2013, which also includes some green 
new deal budget. The detailed budget of the growth engine projects are shown in the green 
technology industry, high-tech convergence industry, and high-value added service industry in the 
slide. 
【Slide Number 24/25/26】
The following three slides detail the goal, basic directions and specific projects of the three policy 
areas: technology development strategy, human resource development, and R&D 
commercialization strategy, but due to time constraints, I am showing it to you now as explained in 
detail. You may refer to the detailed explanation from the slide. 
【Slide Number 27】
Lastly, I would like to explain the third issue of science and technology which is job creation. For 
these, I will refer to two analyses and estimation, which will verify the positive impact of the R&D 
investment for job creation. 
【Slide Number 28】
According to the STEPI analysis in 2007, job creation effect of R&D investment is different among 
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industries in Korea. High-tech industries such as computer, electronic parts, communication 
equipments, and so on, have the highest effects. However, low-medium tech or low-tech industries, 
such as food, textile, etc., have a relatively negative job creation effects. The slide shows the 
analysis result. 
.
【Slide Number 29】
Another STEPI analysis of the 2009 chart shows that if the overall R&D intensity of Korea 
increases up to 5% and growth rates sustain at about 5%, 280,000 jobs are estimated to be created 
annually by R&D investment. 
【Slide Number 30】
As the overall infrastructure for Green Growth improves and expands, various spillover effects are 
expected to occur. The production inducement is estimated at US$158 billion to 179 billion over 
the next five years. The value-added impact is estimated at US$65 billion to 82.5 billion over the 
next five years. The number of jobs created is estimated at 1.56 to 1.81 million. 
【Slide Number 31】
About 3 million jobs are expected to be created through the New Growth Engines project over the 
next 10 years: 740,000 jobs from Green Technologies Industry Projects, 1,530,000 jobs from 
High-tech Convergence Industry Projects, and another 690,000 jobs from High-value added Service 
Industry. 
【Slide Number 32】
For the purpose of job creation, boosting business start-ups is critical. Operating four 
“commercialization and support centers,” a program for cultivating prospective entrepreneurs with 
new technologies, operating “New Technology Information Systems” to activate the transactions of 
new technologies, providing newly started enterprises with R&D budget, and operating more than 
10 “business incubators” are taken to promote new start-up businesses in Korea. 
【Slide Number 33】– Omitted 
【Slide Number 34】
In concluding my presentation, I would like to explain the vision of the New Growth Engine 
Project, which is summarized as attaining high quality economic growth with sufficient job creation. 
And the vision is expected to be achieved through establishing the base for low carbon green 
growth, advancing an industrial structure based on technology innovation, and creating high quality 
jobs. 
【Slide Number 35】
Korea’s Green Growth strategy is to develop green technology as a vehicle, not only for 
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environmental sustainability but also for long-term industrial growth and the short-term economy. 
For successful GT development, additional actions are being taken, which include the introduction 
of an environment-friendly tax system, the establishment of an information system to monitor and 
report on greenhouse gas emission and energy consumption, the introduction of a cap-and-trade 
system for CO2, and the establishment of the Green Growth Committee chaired by the Prime 
Minister. 
【Slide Number 36】
Before wrapping up my presentation, let me describe what Korea aims to achieve by 2030. The first 
is to secure energy independence and a reduction of greenhouse gas. The targets are specified in the 
slide. The second is to develop GT as new growth engine. The third is to restructure transportation, 
urban, and land system to be suitable for green culture. The fourth is low-carbon dioxide life style, 
and the fifth and final is green education, the diffusion of green culture. Thank you for your 
attention. 
【Professor Christopher Hill】
Thank you very much Dr. Kim for that very interesting overview of green technology strategy and 
growth strategy in Korea. I am thinking that as Korea becomes greener and greener, the “Morning 
Calm” will be everlasting.. Thank you for your presentation. 
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Introduction
3 3
Emergence of Green Growth Paradigm
 Declaration on “Low Carbon, Green Growth”
• At the 60th  anniversary of the founding of the Republic of Korea 
on August 15, 2008, President Lee Myung-bak proclaimed “Low 
Carbon Green Gro th” as Korea’s ne national ision
Strategy
,  w    w  v . 
• “Low Carbon, Green Growth” aims to simultaneously pursue 
three objectives by creating a synergistic relationship between 
economic growth and environmental protection:
1) to promote eco-friendly new growth engines for the national 
economy
2) to enhance the quality of life for the members of the society
Conclusion
3) to contribute to the international efforts to fight climate 
change
• To implement the national vision of green growth more effectively, 
the National Strategy for Green Growth was adopted along with 
the Five-Year Plan (2009~2013) for Green Growth.
4
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Creating new growth engines becomes urgent because 
of continuous decrease of growth potential in Korean 
economy
• continuous decrease of growth rate since 1990s
Necessity for new growth engines
      
• decrease of productive population due to low birth rate 
and aging
• weakening of capital formation in the economy
GDP growth rate(%) Rate of productive population  increase(%)
Rate of facility (equip.) 
invest. increase(%)
7.1 
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1 5
1�.1 
5 5
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 ‘Growth without employment’ phenomenon
• During 2000s, employment rate has been fixed at around 59%
• Natural unemployment rate has been increased to 3% or more
Problem of Growth without Employment
 Severe youth unemployment rate
• Youth unemployment rate is getting worse than average rate
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S&T Policy for Green Growth
7 7
Objectives & Policy Directions for GG
 10 policy directions to achieve 3 objectives
• The National Strategy and 5 year plan for Green Growth is divided 
into ten specific policy directions to achieve three objectives.
S&T li i f th i l d d i “G T h l
Strategy
•  po c es or green grow  are nc u e  n reen ec no ogy 
Development” section.
Adaptation to climate 
change & energy 
independence
Creating new engines for 
economic growth
Improvement in quality 
of life
1.   Effective mitigation of 
greenhouse gas emissions
4.  Development of green 
technologies
8.   Greening the land, water and 
building the green 
transportation infrastructure
2 R d ti f th f f il 5 Th “ i ” f i ti
8
Conclusion
.   e uc on o e use o  oss  
fuels and the enhancement of 
energy independence
.   e green ng  o  ex s ng
industries and promotion of 
new industries
9.   Bringing green revolution
into our daily lives
3.   Strengthening the capacity to 
adapt to climate change
6.   Advancement of industrial 
structure
10. Becoming a role-model for 
the international community 
as a green growth leader
7.   Engineering a structural 
basis for the green economy
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Green Growth Investment Plans
 Fiscal expenditure on Green Growth
• The envisaged fiscal spending as contained in the Five-Year Plan 
for Green Growth is 93.4 billion dollar for 2009 ~ 2013.
• The fiscal budget will be mainly spent on R&D in green
Strategy
           
technology, restoration of the four major rivers and green 
transportation.
• Roughly 2% of the nation’s annual GDP is allocated to green 
investment which is twice the amount recommended by the Green 
Economy Initiative advocated by the UNEP (1% of GDP).
Key category Total 1) 2009 2010~11 2012~13
Total 93 4 15 2 42 0 36 2
($ billion)
Conclusion
. . . .
• Adaptation to climate change & 
energy independence 49.5 7.5 25.4 16.7
• Creating new engines for economic growth 24.9 4.2 9.3 11.3
• Improvement in quality of life and 
enhanced international standing 24.3 4.5 9.1 10.6
1) The total amount eliminated overlaps among allocations to projects under the 10 policy directions.
9
Development of Green Technology
 Targets
• Korea will work on developing technologies that will significantly 
contribute to reducing greenhouse emissions.
• By doing so it will secure new engines for future economic
Strategy
  ,         
growth and gain a competitive edge in the global market.
Conclusion
10
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 Increase of government R&D investment
R&D Investment for GT development
• Increase R&D expenditures on green technologies from
Strategy
       
1.2 billion dollar in 2008 to 3 billion dollar in 2013
• Identify and select 27 green technologies for focused 
development
• Draw up a roadmap for the development of green 
technologies and green industries: an inter-ministerial 
Conclusion
agenda 
11
Green technologies for focused development (27)
Type Technologies
R&D Investment for GT development
Strategy
Prediction technology 
(2) Models for climate change prediction, etc.
Alternative energy 
technology(9)
Solar battery, bio-energy, nuclear re-actor (improved light 
water), nuclear fusion energy, hydrogen energy, etc.
High-efficiency energy 
technology(9)
Electric power generation using gasified coal, high-
efficiency low-emission automobiles, intelligent 
transportation and logistic technology, urban renewing 
technology Energy-saving building green process
Conclusion
,  ,   
technology, LED, green IT, high-efficiency secondary 
battery, etc.
Pollution treatment 
technology(7)
CO2 trapping and storing technology, GHG(non-carbon) 
treatment technology, water quality assessment and 
management, etc.
12
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• Performing commercialization program to promote GT 
transfer & use
 Promoting GT Transfer and commercialization
GT Transfer and Commercialization
- Cultivating green coordinators to promote GT commercialization and 
establishing GT adviser system to help SMEs with GT management
- Supporting GT incubator program to increase business start-ups with GT
- Opening GT cyber n coordinators to promote GT commercialization and 
establishing GT adviser system to help SMEs with GT management
- Cultivating Special firms to support GT commercialization related works
· GT R&D performing firms and Technology-Business Accelerators
- Upgrading capability of public research institutes to commercialize GTs
13
· Strengthening TLO in Univ. & GRIs by upgrading man-power& ability
• Hold ‘Grand GT exhibition’ to promote business startup 
- Supporting GT incubator program to increase business start-ups with GT 
- Opening GT cyber market-place to promote GT transactions
• Strengthening performance management for public GT 
R&D activities 
 Promoting GT Transfer and commercialization
GT Transfer and Commercialization
- Establishing GT R&D performance management system and 
supporting follow-up research for commercial use
• Enlarging institutional base to promote GT transfer & 
commercialization
- Increasing weight for GT transfer related criteria in R&D 
selection & customized packaged support to help get IPR easily 
for GTs
14
• Strengthening cooperation among Industry, University,
Research institute to dig up promising GTs
- Establishing GT value evaluation system and Research Institute
affiliated firms with excellent GTs
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 Improvement of cultivation system for GT R&D 
personnel 
Infrastructure
Strategy
• Preparation of supporting program for the 
cultivation of high quality GT R&D personnel in the 
universities
• Establishment of joint university-GRI graduate 
schools specialized in the GT areas
• Promoting employment of master or Ph.D. 
Conclusion
personnel in GT areas by supporting labor cost 
• Introduction of GT consultant program for related 
SMEs  mainly utilizing researchers in GRIs
15
Preparation of testing, certification, standard, and 
information system for GT
Infrastructure
Strategy
• Implementing ‘Green TCS (Testing, Certification, Standard) 
System Development Program’
• Establishment of testing, certification, and standardization 
system for GT 
• Designing and implementing ‘Green-National Total 
I f ti S t (G NTIS)’ d ‘G R i l T t l
Conclusion
n orma on ys em -  an  reen- eg ona  o a  
Information System (G-RTIS)’
16
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Promotion of strategic partnership with foreign 
countries for global GT Development
International Cooperation
I l ti ‘Gl b l P t hi f G T h l
Strategy
• mp emen ng o a  ar ners p or reen ec no ogy 
Development Program’
• Designing and implementing ‘Korea-Japan-China GT 
Cooperative Program’
• Promotion of international cooperative researches with 
foreign research institutes such as LBNL
Conclusion
      
• Active dissemination of GT into developing countries for 
solving global issues and creating global markets for 
green innovative products 
17
Participation in the establishment of international 
governance for GT cooperation
International Cooperation
Strategy
• Active participation in activities related to GT of 
international organizations such as IPCC, OECD
• Improvement of infrastructure for international  cooperation 
for global GT development 
- Establishment of Korean branches of high quality foreign 
GT research institutes 
Conclusion
• Activities for establishing Global GT standards 
- Establishment of East Asia GT standards council
- Strengthening activities for GT standards in EU 
18
- 77 -
2010-06-17
10
S&T Policy for New Growth 
Engines
19 19
Marketability Take into account not only the  current market size but also market potential
Implication Take into possible ripple effects convergence feasibility and job creation
Criteria for Selecting New Growth Engines
 Set 「Marketability」 and「Implications」as major criteria and utilize 
「relation to green growth」 as sub standard
    ,     
Relation to 
green growth Take into account a new green growth-based vision for economic growth
Short term
(3~5 years growth 
engines)
Mid term
(5～8years growth 
engines)
Long term
(10 years growth engines)
 Improve effectiveness and pursue systematically by establishing 
appropriate strategy depending on market maturity such as short-term,  mid-
term and long-term
20
ㆍareas with high potential to 
create high value added in a 
short-term based on full 
market maturity.
ㆍareas with high potential to 
create jobs
ㆍareas with high potential to 
create new market based on 
technology capability such as 
source technology
ㆍareas with high potential to 
create new business model 
through convergence
ㆍareas whose market is in its 
initial stage but there is a huge 
potential.
ㆍareas that can become 
future’s driving force for green 
growth through securing 
source technology
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Selection of New Growth Engines
Develop 17 new driving forces in three areas
•Green technology industry (6) : it lays the foundation for future growth, 
not just energy reduction and has high potential to tackle climate 
change and lack of resources
•High tech convergence industry (6) : large world market size, there is 
high technology capability in Korea. Capable to create new industry 
and advance the existing industries through convergence
•High value added industry (5) :  huge potential of job creation. Capable 
to create high value added by complementing service industry
Green technology 
industry 
High tech convergence 
industry
High value added 
industry
Conclusion
21
1. New renewable energy
2. Low carbon energy
3. Advanced water treatment
4. LED applications
5. Green transportation 
system
6. High-tech green city
7. Broadcasting telecommunication
convergence industry
8. IT convergence system
9. R bot applications
10. New materialNano convergence
11. Bio medicalmedical devices
12. High value added  food industry
13. Global health care
14. Global education 
service
15. Green financing 
16. ContentsSoftware
17. MICETourism
Selection of New Growth Engines
 Systematic development of new growth engines in 
short-term, mid-term and long-term
Short term
(3~5 years growth 
Mid term
(5～8years growth Long term(10 th i )
Strategy
engines) engines)  years grow  eng nes
ㆍNew renewable(tidal 
powerwaste resources)
ㆍBroadcasting 
telecommunication 
convergence industry
ㆍIT convergence system
ㆍGlobal health care
ㆍMICETourism
ㆍNew renewable(Solarfuel 
cell)
ㆍAdvanced water treatment
ㆍlow carbon energy(nuclear 
power plant)
ㆍHigh value added food 
industry
ㆍLED applications
ㆍGlobal education service
ㆍNew renewable(Ocean 
biofuel)
ㆍLow carbon energy(CO2 
Capture)
ㆍGreen transportation system
ㆍRobot application
ㆍNew materialNano
ㆍBio 
pharmaceutical(resources)m
Conclusion
22
ㆍHigh tech green city ㆍGreen financing
ㆍContents SW edical devices
ㆍdevelopment of application 
technology
ㆍinstitution improvement
creating investment 
environment
ㆍPreoccupation of source 
technology
ㆍMarket creation
ㆍsecuring basic source 
technology
ㆍnurturing the talented
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General Plan for New Growth Engines
��et�ile� pl�n for ne� �ro�th en�ines (comprehensive)�
 A total of 200 detailed projects in 17 new growth engines
 Government plans to invest 21.6 billion dollar for the next 5 
years(‘09~’13) (including some green new deal budget)
Strategy
     
��et�ile� projects for �ro�th en�ines �n� bu��et si�e�
Unit: the number of projects (investment billion)
Division
Green 
technology 
industry
High tech 
convergence 
industry
High value added 
service industry Total
R&D 42 (3.1 billion) 25 (7.0 billion) 5 (1.3 billion) 72 (11.4 billion)
Budget 17 (2.6 billion) 29 (3.3 billion) 25 (3.4 billion) 71 (9.3 billion)
H
Conclusion
23
uman resource 
development 7 (0.1 billion) 4 (0.3 billion) 4 (0.1 billion) 15 (0.5  billion)
Policy 
improvement 9 4 22 35
Others 4 - 3 7
Total 79 (5.8 billion) 62 (10.6 billion) 59 (4.8 billion) 200 (21.3 billion)
Goal
• Set a direction for systematic technology development 
of new growth engines and provide related structure 
Technology Development Strategy
< Preparing Strategy Map for Technology Development>
between technologies
Basic 
direction
• Designate star brand core technology that can create 
new market within a decade in each growth engine
• Establish R&D strategy for each technology by taking 
into account business model, technology lifecycle and 
role division between the public and the private sector
A t t l f 62 t b d d 1 197 t h l i
24
Projects
•  o a  o   s ar ran s an  ,  core ec no og es
- provide technology development goal, period, 
technology status compared to developed nations, 
achievement schedule, main players, necessary 
budget and importance for each 1,197 core technology
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Goal • Nurture 0.5 million creative manpower as growth engines(50,000 per year) by 2018 
<Human resource development>
Plan for Human Resource Development
Basic 
direction
• Green technology : qualitative and quantitative 
improvement of core and specialized human resources
• High tech convergence : quantitative expansion of core 
manpower and qualitative improvement of specialized 
manpower
• High value added service : qualitative improvement of 
core and specialized manpower
• Nurture core and specialized human resources in high 
25
Projects
education
• Expand foreign exchanges and enhance capability 
through joint research 
• (Re)training for more specialized skills
• Develop convergence green curriculum in primary and 
secondary schools
<Support for SMEs>
R&D Commercialization Strategy
Goal • Nurture 300 global SMEs for growth engines by 2013- the top 10 in world market,  exports more than $ 50 million
Basic 
direction
• Expand growth foundation for SMEs
• Strengthen R&D capability of promising technology
• R&D support for SMEs’ promising technology
• Expansion of R&D exclusive to SMEs in partnership 
with conglomerates
• Active use of R&D achievements
26
Projects • facilitation of venture investment and advancement of 
production facility
• Support for new businesses
• Support for business conversion into new growth 
engines
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S&T Policy for Job Creation
27 27
 Job creation effect of R&D investment is different 
among industries in Korea
• High tech. industries such as computer, electronic parts, 
i ti i t t h hi h t ff t
Job Creation Effect of R&D Investment 
0 1
0.2
0.� 0.27
0.1�� ������������������
������������������
commun ca on equ pmen s, e c.  as g es  e ec s
• However, low-medium tech or low tech industries such as 
food, textile, etc. has a negative job creation effects.
28
-0.1
0
. 0.0��
-0.07� -0.07�
0.00�
-0.02� -0.074
High tech. 
Industry
Medium-high 
tech. Industry
Low-medium 
tech. Industry
Low-medium 
tech. Industry
Source : STEPI(2007)
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 Estimated job creation effect of R&D investment
• If overall R&D intensity of Korea increases up to 5% and 
growth rate sustains at about 5%,  280 thousand jobs are 
estimated to be created annually by R&D investment
Expected Job Creation by R&D Invest.
        
(STEPI,2009)
������������������������
����������������������5�
������������
29
Job Creation by Pursuing Green Growth
 Production / value addition / job creation
• As the overall infrastructure for green growth improve and 
expands, various spillover effects are expected to occur.
Strategy
- The production inducement is estimated at 158 to 179 billion 
dollar over the next five years.
- The value-added effect is estimated at 65 to 82.5 billion dollar 
over the next five years.
- The number of jobs created is estimated at 1.56 to 1.81 million.
Key category
Inducement of 
Production  
Inducement of 
Value Addition
Inducement of Job 
Creation
(Source: Presidential Commission on Green Growth)
Conclusion
(billion dollar) (billion dollar) (10,000 jobs)
Scenario 
1
Total 158.0 65.2 156.1
Annual Average 31.6 13.0 31.2
Scenario 
2
Total 179.1 82.5 180.5
Annual Average 35.8 16.5 36.1
30
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About 3million jobs are expected to be created 
through New Growth Engines over next 10years
Job Creation by New Growth Engines
Strategy
• About 740(thousands) jobs from Green Technological 
Industry Projects
• 1,530(thousands) jobs from High-tech. Convergence 
Industry Projects
• About 690(thousands) jobs from High value added
Conclusion
       
Service Industry
31
Support for starting up businesses more easily 
with R&D results 
• Operating four ‘commercialization support center’ as of 
S&T Policy to Boost Business Start-ups 
Strategy
2010 with the budget of 23.9 million dollar
• Programs for cultivating prospective entrepreneurs with 
new technologies
- As of 2010, total budget is 43 million dollars and support 
up  to 45 thousand dollars per person
• Operating ‘New Technology Information System’ to activate 
transactions of new technologies
Conclusion
   
- As of 2009, total of 918 new technologies were sold
• Providing newly tarted enterprises with R&D budget 
- As of 2009, total of 45 million dollars was provided
• Operating more than 10 ‘Business Incubators’
32
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Conclusion
33 33
Vision
Attaining high quality economic growth with 
sufficient job creation
Vision of New Growth Engine Projects
  
Establishing Advancing 
34 34
 
the base for 
Low- carbon 
Green- Growth 
industrial 
structure based 
on tech. 
innovation
Creating high 
quality jobs
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 Korea’s green growth strategy is to develop green 
technology as a vehicle to not only environmental 
t i bilit b t l l t i d t i l thsus a na y u  a so ong- erm n us r a  grow  as 
well as short-term economic recovery….
 Actions in addition to GT development are being taken...
• Introduction of environment-friendly tax system 
• Establishment of  an information system to monitor and 
t h i i d
35
repor  on green ouse gas em ss on an  energy 
consumption…
• Introduction of “Cap-and-Trade” system for CO2
• Green Growth Committee chaired by the Prime Minister 
to oversee…
• Secure energy independence and reduce GHG
 What Korea aims to achieve by 2030
From (2006) To (2030)
• Develop GT as new growth engine : G Economy
  
Energy independence 3.2% 40.0%
Share of renewable energy 2.2% 11.0%
Petroleum dependence 43.6% 33.0%
Energy-poor population 7.8% 0.0%
36
• Restructure transportation, urban, and land system to be   
suitable for green culture
• Low-carbon life style
• Green education: diffusion of green culture
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Thank You !!
37

 
 
Speaker：Professor June Seung Lee 
President, KISTEP 
“Korea’s Strategic Roadmap of Technology and Industry under 
Green Growth Paradigm” 
The speech was cancelled on site by the speaker. The speaker and organizer agreed on including his 
presentation (ppt) for the speech for readers’ information.  
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Korea’s Strategic Roadmap 
of Technology and Industry
under Green Growth Paradigm   
President
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Prof. June Seung Lee, Ph.D
Green growth model 
(harmony of industrial development and public welfare]Industrial development model
Creating New Paradigm: Green Growth Model
Basic·
fundamental
-oriented
Application·
development
-oriented
Future
Present
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Existing growth engine
(Main industry-oriented)
Future growth engine & employment
(New convergence·service industry-oriented)
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Green Growth and Green TechnologyI.
Current Situation and Investment Target II.
- 2 -
Roadmap of Green TechnologyIII.
I. Green Growth and Green Technology
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Changes in Future Society and Need of Green Growth
Three trends threatening our future – Global Warming (Hot), Globalization &
Growing Middle Class (Flat), and Population Growth (Crowded)
 Need to respond resource crisis and environmental problems
Future
Threat
I. Green Growth and Green Technology
 Regulatory support for the efficient use of resources and minimization 
of environmental pollution.
 N d t t li di ti GT R&D di t th i t l
Response Green growth is not an option but a must; 
However, Korea is facing a long way ahead. 
- 4 -
ee  o se  a po cy rec on on   accor ng o e env ronmen a  
changes.
Preoccupancy
Policy Future-oriented low-carbon green growth was presented as a new national
vision to overcome resource crisis such as high oil price and climate change.
(President Lee Myungbak, in his Liberation Day speech)
Global market: an annual growth rate of 10.2% 
Domestic market: an annual growth rate of 13 2%
Global Market Domestic Market
(Tri. Dollar)
3
6
Market Outlook of Green Industry I. Green Growth and Green Technology
‘G i ti ’ f i d t i t b l t d
       .
’07 ’12 ’20
1
High Eff., Low Poll., 
Vehicles
Rechargeable 
Battery
47%
63%
- 5 -
reen za on  o  n us r es o e acce era e
’07
0.7%
30.5%
24.3%
31.4%
’20’12
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Concept of Green Technology I. Green Growth and Green Technology
Traditional GT: eco-friendly resource technology
such as new & renewable energy, high energy
efficiency technology environmental technology, ,
climate change adaptation technology, etc.
Fusion GT: low carbon, eco-friendly technology
that drives low carbon green growth through making a
ti f i b t IT BT NT t d
- 6 -
synerge c us on e ween · · , e c an
between these new technologies and existing products
& industries.
Expansion to Fusion Green Technolgy
Drawing fusion technological characteristics, creative and innovative, out of traditional
green technologies which focus only on individual purpose, function and use.
I. Green Growth and Green Technology
Making the best of what Korea is doing well
such as IT, BT, NT to the development of
fusion GT, and being able to overcome the
limitations of existing technology and
creating new markets.
Technology
Overcoming 
limitations 
of existing 
technology
T di i l G E h t
Creation of New 
Industry & 
Employment
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Industry
ra t ona  reen 
Technology & 
Industry
n ancemen  
of existing 
industry
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II. Current Situation and Investment Target
Green Competitiveness refers to the national competitiveness to realize green 
growth via low-carbon and green industry. 
Classification Japan Germany U.K. U.S.A. Korea OECD
- Green Competitiveness Index (Rank) 112.8 (1) 109.6 (3) 109.0 (4) 103.2 (7) 97.4 (11) 104.3
- Low-Carbonization Index (Rank) 114 0 (1) 105 2 (6) 108 3 (3) 101 4 (9) 88 2 (13) 104 3
Korea’s Green Competitiveness II. Current Situation & Investment Target
11th
13th
Overall Green 
Competitiveness 
Low-Carbonization
New, renewable energy application 
Energy efficiency
Weakness
  .  .  .  .  .  .
- Green Industrialization (Rank) 110.9 (1) 110.8 (2) 108.5 (4) 103.8 (7) 102.3 (8) 103.8
※comparing with major 15 countries
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8th
 
Index 
Green 
Industrialization
Capability of science & technology, 
Environmental management
Strength
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Steady Increase of 
Green House Gas Emission
Korea’s leading GT is around 60% of that 
of advanced countries
Renewable energy (62%)
Level of GT Lower 
than Advanced Countries
 16th in the world for green house gas 
emission
 10th i th ld f CO i i
Korea’s Overall Conditions II. Current Situation & Investment Target
  
atomic energy& nuclear fusion (64%)
Hydrogen & fuel cell (55%), etc.
n e wor  or 2 em ss on
Strategy 
for Development
of Green Technology 
at the National Level
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Inclination to Import New technology 
Rather than Develop One
Import Dependency: Solar Power 75%, Wind Power 99.6%
Plans to double the R&D investment on green technology by 2012.
R&D investment on green technology:  from $0.87 billion in 2008 to $1.74 billion by 
2012 (annual growth rate of 19%)
R&D Investment Target
Investment Target of Green Technology II. Current Situation & Investment Target
     
$6.3 billion over 5 years
Strategically Focus on fusion green technology.
Total investment will be 
more than doubled
“Green Technology includes IT BT and NT
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2007 2012
   ,   
goes beyond all these combined.” 
(Pr. Lee Myung-bak, the Liberation Day speech)
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III. Roadmap of Green Technology
Area of Strategic Focus
• Environmental load reduction 
and recycle
Prediction Production Consumption
III. Roadmap of Green Technology
Foresight
Tech.
Efficient
Enhancement
Tech.
Ex Post
Facto
Management
Tech.
Pollution-Free
Industrial
Infrastructure
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• Efficiency• Climate change 
prediction 
and evaluation
• Alternative  energy
A Source
of Energy
Tech.
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27 Key Green Technology
Information based pollution free industry
Climate Change 
Technology
Monitoring & Prediction of Climate Change
Impact Evaluation and Countermeasures
Basic Technology like IT, BT, NT & Other Industrial Technologies
III. Roadmap of Green Technology
Eco-Friendly Products & Process
Environmental Health
Environmental Recovery
Resource Circulation
Water Treatment
Pollution Prevention
Non-CO2
Control
Future Energy (Nuclear Fusion · atomic power), CO2 Absorbent
Energy Efficiency
Bio Energy
Hydro Power
Maritime Energy
Geothermal Energy
Renewable Energy
CO2 Capture 
& Storage
Green Energy
Solar Power
Wind Power
Hydrogen & Fuel Cell
Coal Liquefaction 
& Gasification
Environmental Technology
- 14 -
Green Home
Green Car
Energy-saving Home 
Applicances
High-capacity Generation
Gas To 
Liquids
(GTL)
Energy Storage
LED
Electric Power IT
To set investment plan in consideration of current investment scale, technologies 
and the timing of commercialization.
Short-term, 
intensive → Silicon solar cell, Advanced reactor, Lighting LED, High-efficiency, low pollution vehicles (hybrid cars, etc.)
Investment Strategy for GT Development III. Roadmap of Green Technology
investment
       
Mid-term,
intensive
investment
→  High efficiency low pollution vehicles (electric & fuel cell), 
Virtual reality, Green process, Rechargeable battery, 
non-CO2 treatment, Water quality management, 
Alternative water resource, Waste cut-down
Long-term,
intensive
→ Fast reactor, Nuclear fusion reactor, Hydrogen energy, 
Fuel cell, Eco-friendly plant growing, IGCC, 
Urban revitalization, Eco-friendly building, Intelligent grid, 
’08 ’12 ’20 ’30
’08 ’12 ’20 ’30
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investment CCS, Toxic materials, Prediction, Evaluation & adaptation of climate change
Long-term,
Incremental
Investment
→ non-silicon solar cell, Bio energy, 
Intelligent transportation & logistics
’08 ’12 ’20 ’30
’08 ’12 ’20 ’30
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Category ’08 ’09 ’10 ’11 ’12 ’13        ~          ’20 ’21          ~        ’30
Secondary battery for 
green car and green
Example of Strategic Roadmap III. Roadmap of Green Technology
Roadmap for high efficiency technology (’09~’30)
High 
efficiency 
tech.
High efficiency secondary battery
    
homeCommercialization
Smart grid
Smart grid
(world market 
share : 11%)
demonstration
High efficiency LED 
for lighting (150lm/W)Commercialization
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LED for lighting
300MW IGCC tech. Commercialized plant (600MW)demonstration
LED
Lighting
To be a growth 
engine by 2012
Improving Efficiency of Lighting Devices for Home and Industry over
120lm/w from 80lm/w as of now.
Silicon 
Solar Cell
To be 
commercialized 
l 2012
Completing the development of hetero-junction/ rear contact technology and
high-efficiency, scalable module production technology. And raising energy
i ffi i t d 16 5% f 15% f
7 Core Technology & Products to Be Developed or Commercialized by 2012
Challenges to Yield Results in Short Time III. Roadmap of Green Technology
 ear y convers on e c ency o aroun . rom as o now.
Hybrid 
Cars
To be developed 
by 2010
Completing the development of LPG hybrid cars with CO2 emission cut
down by 30% and commercializing them by 2012.
Smart
Power Grid
To be 
commercialized 
by 2011
Completing the development of Smart Meter, Networking technology,
distribution connection technology and commercializing Advanced Metering
System by 2011.
Advanced
Light-water To be developed by 2012
Completing the development of APR+ standard design technology, and
starting to export OPR1000, APR1400, SMART, which have been already
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Reactor  developed.
Fuel Cell
Products to be out 
for an early entry 
into the market no 
later than 2012
Completing the commercialization of 1kW PEMFC (Proton Exchange
Membrane Fuel Cells) for home use. And starting to commercialize
products for portable/ mobile devices like notebook computers.
CO2
Capture
To be develped
by 2012
Completing the development of 200~1000MW CO2 capture plant for trial
service and test. And reducing the capture cost to 10$/ CO2 ton by 2020 from
30$/CO2 ton of 2008.
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Level of HR Required by Technological Area
※ High-Quality HR Ratio =
High-quality HR Rate by Technology
Original & Fundamental
Verification & Distribution
0.77
0.69
GT-Related Human Resources III. Roadmap of Green Technology
Number of HR Required by Technological Area
H t A i GT P l
     
Masters & PhDs / Undergraduates + Masters & PhDs
R&D personnel in the 27 technologies of strategic focus will rise to 33,000 by 2012 from
20,000 in 2008.
Growth Engine 0.62
- 18 -
ow o cqu re  ersonne
Job rotation of the existing personnel.
- Qualitative more than quantitative recruitment  is needed. (ex) green job rotation training
Offering special courses at graduate schools and GT basic track at undergraduate schools.
International projects to attract GT human resources from abroad.  
Securing World Class GT Ahead of Others.
- GT will grow from 51% in 2008 to 94% by 2030.
Making GT Next Generation Growth Engine.
S i th f d ti k t d i th ld k tEconomy
Expected Effects
Science &
Technology
III. Roadmap of Green Technology
Drastic Cut-down of CO2 and Preservation of Environment
- Less CO2 emission thorough lessening dependency on fossil fuel
and improving energy efficiency
Environment
- oar ng grow o omes c mar e an occupy ng e wor mar e
in advance.
80
90 (%) 1,185 (1000)   129 (1mil. CO2 ton)4.1 (100bil. dollars)
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Technological Advancement
’08 ’12 ’20
51
Job Creation
’07 ’12 ’20
222
481
Cutting down CO2 
’07 ’12 ’20
1
47
’07 ’12 ’20
0.6
1.5
Expanding Export 
& Domestic Market
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GT Is the Key to Adapt to Climate Change
CO2 concentration would rise
44%('00~'50),
(Balanced Development(A1B) 
Scenario(IPCC ’07))
369ppm(’00) 454ppm(’30) 532ppm(’50)
Future Scenario of GT Development III. Roadmap of Green Technology
C
O
2 
 e
m
is
si
on
Aadvanced Reactor
Bio Energy
Hydrogen 
Energy Fast Reactor
Nuclear Fusion 
ReactorLED Lighting
Eco-friendly Building
High Efficiency, 
Low Pollution Vehicles Energy Sources
, 
Highly Efficient 
& Clean
Non-CO2 Treatment
CCS
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’08 ’50’12 ’20 ’30
Silicon Solar Cell
 
Non-Silicon Solar CellFuel Cell
Smart Power Grid
IGCC Green Process
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【Professor Christopher Hill】
This session is being tape-recorded, so when you ask a question we will repeat it to be sure it is 
recorded and the speakers will respond using the microphone. Let me turn to the first question. 
【Ms. Dominique Leglu】
I have three questions, each for the different speakers. 
【Professor Christopher Hill】
How about we do one at a time and we will come back to you? 
【Ms. Dominique Leglu】
The first one, sorry. Ms. Dominique Leglu, I am from the magazine Science et Avenir in Paris, 
France. The first one is for Ms. Nagano. I would like to understand a little bit better how you get 
your figures in your presentation. You said that according to your report, the contribution of R&D 
investment increase is 0.67% in TFP growth ratio of 2.4%. Do you remember? It is in your 13th 
slide. How do you get that kind of number, which is so precise? It is so precise when your FTP 
growth comes from labor contribution, capital contribution, and the rest. So, you know I am not a 
specialist, so I am not sure I understand. 
【Professor Christopher Hill】
If I can just capture the question through the microphone for the tape, it is a question for Ms. 
Nagano concerning the precision of the estimates of the contribution of R&D to total factor 
productivity growth and how can it can be so precise -- what is the basis for that? 
【Ms. Yuko Nagano】
Thank you so much for your question. Regarding the contribution of R&D activities’ expansion to 
TFP growth, basically, the TFP can be considered as an indicator of the economic outcomes in 
innovation and also, it is considered, for example, ICT infrastructure or business model reform or 
some other things contribute to TFP growth as well. And so the R&D activities contribution is a 
part of the contribution to the TFP, and then we carried out some simulation type research to find 
out some contribution of R&D activities as a function to the TFP by using some microeconomic 
research by analyzing the manufacturing enterprises data including net sales and the R&D expenses 
and some other data to simulate the percentage of the R&D activities’ contribution to the TFP. So 
we can find out that 28% of the contribution for that. Is that it? 
【Ms. Dominique Leglu】
It is a certain level but it is not true for certain kinds of businesses. It is less in certain kinds of 
businesses and more in others, isn’t it? There can be a real difference depending on the kind of 
activity, or am I totally wrong? 
How do you compare something that is related to agricultural activities and something that is 
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compared to communications for example? 
【Professor Christopher Hill】
The follow-up question is now, what is the impact or how do you compare the differences it causes 
to the various sectors? 
【Ms. Yuko Nagano】
We tried to compare among the sectors regarding these contributions, and the correlations between 
R&D activities and the TFP, but it was not successful for us to find out some differences, so we 
have found our limit of data for this kind of survey research. So, that is another challenge for us to 
continue with the research and the analysis. 
【Professor Christopher Hill】
We will take another question... 
【Unidentified Speaker】
Thank you very much for some very interesting presentations. I have a question to Mr. Wada about 
the survey on the doctoral students. I think it is very interesting. I just have a question: do you have 
any comparison of other countries when you were looking at the international mobility of the 
Japanese PhD graduates? Have you been able to compare it to any other countries? And then my 
second part, you mentioned that the Japanese government is trying to promote the international 
mobility of scientists and PhDs, could you just say a few more words how the Japanese government 
is trying to do that? And if I may add just one question to Professor Morris, should I wait? 
【Professor Christopher Hill】
If I may summarize for the recording, the question is about Mr. Wada’s presentation concerning 
PhD students in Japan, particularly international mobility and whether you compare other countries’ 
experience in that same domain and what Japanese government policy might be to encourage their 
mobility. 
【Mr. Tomoaki Wada】
Yes, you know in Japan, basically we feel the problems of the doctoral course program is, looking 
at the number of the new enrollments in the graduate school doctoral program, it was 16,000 in all 
for the year 2010 but when compared with the 18,000 for the year 2003, which was highest, but 
there has been a 10.8% decrease and the number of new enrollments in master’s programs remains 
unchanged. However, post doctoral programs have been decreasing since the year 2003 and of 
course we have some problems in Japan. I have mentioned that we have the problems that the 
private companies would like to recruit the master’s course graduates rather than the doctoral 
post-program. One reason is that Japanese doctors studying in the graduate school sometimes do 
not have wide perspectives on science and technology, being good as knowledge on his specialties 
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only. So basically in summary, we have to make the effort from the company’s side and from the 
university side of education program, good education program for doctoral course, we have to 
prepare the good course and of course the private company should try to recruit a higher number of 
the doctoral course program. The international mobilization, of course, we would encourage our 
doctoral course program students to go abroad to study after the doctoral course program. But you 
know, recently the research environment has been improved and productive in Japan, so that the 
young researchers, young doctors of post-graduates would not go abroad less than in previous times. 
So if the doctoral course programs would go abroad they have much experience and in the future 
they will produce many papers and the government of course will promote and support the young 
researchers to go abroad. It is a Japanese trait now, doctor must be. 
【Professor Christopher Hill】
Just to follow-up, did you have the chance to look at other countries’ data? 
【Mr. Tomoaki Wada】
No, we have not compared with the data of the other countries. Last year, for the first time, we have 
surveyed all the doctoral course program students; there are 75,000. This is the first result in Japan. 
If the other country had the same here, of course we would like to compare with their data. 
【Professor Christopher Hill】
Thank you. Mr. Khan? 
【Unidentified Speaker】
I just have a question for Professor Mu. In the United States there is an ideology, at least a political 
emphasis on small business innovation and the topic small businesses are inherently more 
innovative than large businesses. And a lot of emphasis is on the recent technology transfer policy 
on small business spin-off from universities and from research institutes. I wonder if you could tell 
us something about the interest in small business development and small business spin-offs from 
the Chinese Academy of Sciences institutes, for example, in your country. 
【Professor Christopher Hill】
If I can just revisit the question briefly for Professor Mu. The question is, what is the interest or role 
of small business in innovation, particularly spin-offs from universities or from the Chinese 
Academy of Science institutes for job creation. 
【Professor Rongping Mu】
I personally do not encourage the recent trend of universities to run businesses. In China now there 
are many universities running businesses. So, some or most probably, of course, should be spinoff 
but still not off. So, that is why I do not agree with it. I think SMEs are very important—on the 
national level there are innovation funds to support these SMEs, the spinoffs, and for their early 
- 101 -
 
 
staff development. And in the regional network and basically the central government, there is 
innovation fund size of which is about billions of US dollars, RMB not US dollars maybe 2 billion, 
but this money integrates many regional government investments. More than 20 or 30 billion RMB 
is needed to support staff in spin-offs. We at the Chinese Academy, we have more than 400 
companies. The largest today is Lenovo, which accounts for about 90% of sales of the 400 
companies, so most of these are small companies, I think there is still a lack of driving force to 
become large or to develop well, because of the relationship with the institute, I think. So, maybe it 
is the time to cut off their relationship with the university or the institutions and this may lead these 
startups to become really independent in the market, may have more reason for their department. 
Thank you. 
【Professor Christopher Hill】
I am going to return to a couple of people who have follow-up questions. 
【Unidentified Speaker】
I was struck by these stimulating talks of how much opportunity there is for cooperation among the 
countries, within the countries among different agencies, and how many similar paths are being 
followed by the countries, especially in the area of green technology. One question I had is, how 
much money is there for such joint cooperation? The economic opportunities that are being 
predicted there indicate there is also great opportunity for competition. How do you manage the job 
or the opportunity from cooperation, either at the international or internal level, to competition, in 
terms of domestic firms? 
【Professor Christopher Hill】
Thank you very much. The questioner notes the inherent opportunity within the various 
presentations for cooperation in areas of similar objectives such as green technology, and asks how 
various countries might on one hand work together and on the other hand manage the transition 
from a collaborative to a competitive position in the same industries and technologies. Anyone or 
all can address that question. Dr. Kim? 
【Dr. Suk Joon Kim】
Yes, today Korea, Japan, and China, we actively discussed the theory of green technology, how to 
cooperate, and how to help each other. So, every year we have three or four chances to discuss on 
sharing the information, sometimes on we devise how to make governmental policies to implement 
to businesses. So, we share our cross relational learning about them, and also among the 
presidential level for the G8 Summit Meeting between the resident or prime minister level, they are 
also discussing about the specific green technology which country can emphasize more on a smart 
grid or LED or some of the others like that. So, especially among the three countries in Asia, we are 
closely working together to develop further study or to promote our green technology policies. 
【Mr. Tomoaki Wada】
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You know the United States and Japan has already a cooperation framework on energy and the 
environment technology, research and research standardization. Our Ministry, the METI is in 
charge of such cooperation. And you know I have presented in my presentation that Japan has 
developed the world’s leading energy saving technologies. Our estimates show that Japan’s possible 
cutting one of additional ton of CO2 emissions is about 40 times more than the cost for China and 
about eight times that of the United States. Of course, we would like to diffuse or expand these 
advanced technologies to the developing countries and also to the developed countries and 
sometimes competition is necessary, especially to the developing countries. If they use such 
advanced technologies we would like to support as much as possible. 
【Professor Christopher Hill】
Professor Mu, do you want to add anything from the Chinese point of view? 
【Professor Rongping Mu】
Well, in China, we have several ministries relating to the Green Technology—The NDRC, the 
Ministry of Agriculture, and so on. So, I think it is a very big challenge to call in all these 
leadership ministries to cooperate in the Green Technology Environment and international 
cooperation. So that is the first point. And the second point, I think in terms of international 
cooperation the most is take the responsibility to initiate the programs to cover this. Dr. Kim and 
Mr. Wada mentioned to cover with other countries like Korea, Japan, Europe, and the United States, 
there are some specific programs. Thank you. 
【Professor Christopher Hill】
I would like to come back to the person from the Paris press. 
【Ms. Dominique Leglu】
Yes, I have a question: in your new growth engines that you mentioned, the 17 driving forces and 
low carbon energy, what is the status of nuclear energy in this picture? Is it included in it or you are 
thinking only about new technologies? Where is the nuclear energy? 
【Professor Christopher Hill】
The question is what is the role of nuclear energy in the Korean Green Technology low carbon 
future?
【Dr. Suk Joon Kim】
Yes, nuclear energy is one of the 17 new growth engines for selecting. As a formal decision, there is 
a hard debate in governmental officials or politicians or some other NGOs, but entirely we have 
made the conclusion that nuclear energy will be a prosperous growth engine for Korea. After that 
we need some international market from some of the other Middle East countries. We got a good 
deal in projects to export like that, so it is included. 
【Professor Christopher Hill】
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Thank you. Another question?  
【Unidentified Speaker】
Thank you very much for the very interesting presentations, and I have a question for Mr. Tomoaki 
Wada. I understand that there is a long history in Japan of inviting students to Japan for graduate 
study, and recently that invitation has been tending to Korean students for undergraduate programs 
even, and I wonder if there has been any effort to integrate the program of inviting students from 
abroad at graduate level with the new effort of sending Japanese postdocs or grad students abroad. I 
mean the integration of those two programs, this is my question. And I have another question for Dr. 
Kim. 
【Professor Christopher Hill】
Can we do one and then the other, please? A question for Mr. Wada here is whether there is some 
integration of the programs to encourage the graduate students to go out from Japan and to 
encourage undergraduates, especially from Korea, to come in. 
【Unidentified Speaker】
Excuse me, excuse me I mean inviting students from abroad at graduate and undergraduate level. 
【Professor Christopher Hill】
Yes. 
【Mr. Tomoaki Wada】
Yes, of course we are making efforts to invite the undergraduate students from all over the world 
and of course we would like to make their part to send the Japanese graduates abroad. The 
international relations are most important in Japanese universities, and if I say the domestic 
programs, the international programs especially using English, there are a very small number, 
because the Japanese professors are not good at English and the teacher in English if you compare 
to China or Korea. So, we would like to improve this problem at each university. Of course, the 
government is supporting the improvements of courses of study in English. So, we would like to 
invite students from abroad and also we would like to send our undergraduates as much as possible 
to go abroad. Thank you. 
【Professor Christopher Hill】
You have a second question? 
【Unidentified Speaker】
Okay, thank you. I address this to Professor Mu, I think you have mentioned some journals, the first 
batch of integrated cities and I think you worked quite closely with this program. Could you just 
say a few words about how are you working with these innovative cities? What do you do when 
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they have been designated? 
【Professor Christopher Hill】
The question for Dr. Mu is about the innovative cities, he mentioned Shenzhen as the first one, and 
now of course others and many more. What are you doing to focus on that? 
【Professor Rongping Mu】
There is a long history. I have to summarize in one sentence. First, I think to draft the plan for the 
national innovation cities and this plan you can find on the website. This plan called for many 
things, from the government agency to the industrial social development and some space 
development for the future. So, since as I mentioned, an innovation city is different from total 
innovation, it concerns many things. So this is the first, and also at the same time, the central 
government gives us support. Support means not only some separate project support, it means a 
bunch of projects. It means support from different directions to support regional development.  
【Professor Christopher Hill】
Thank you. Another question? 
【Karissa】
Thank you. My name is Karissa and I come from Norway and first I would like to thank the 
speakers for both inspirational talks but also challenging. Because you see your strategy is very 
convincing and your effort to build behind the strategy is very convincing, and it means that you 
will create new ways of handling energy issues and new ways of handling and building research 
structure that is going to challenge the United States and European countries. I think in this picture, 
we have to separate the two missions, one is on the research, science, and technology side, and the 
other one is on the innovation side. I have two questions to you all. One is about increasing the 
international cooperation in science and technology development. I think mobility and young 
scientists are major instruments to establish this. My question is, is there a language barrier? My 
question and my answer to that is yes, because I do not speak your languages. But how are you 
going to handle it? We have experienced from cooperation with Japan, where it has offered 
language courses to the scholarship candidates that we are sending to Japan, maybe that is a good 
idea, not only to require that you have to speak English of all of your professors in your school. 
That is one question. 
【Professor Christopher Hill】
If we could take the first question, if I may. First, just for the record, the questioner made some very 
kind remarks about the countrie’s strategies and so on. I will not try to capture those. But the 
question is more about the language requirements for international cooperation and what role 
would language training in, let us say, Chinese, Korean or Japanese, play in enabling effective 
cooperation with North America, Europe and elsewhere? What might you be doing? 
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【Mr. Tomoaki Wada】
It is probably Japan’s difficult problem. If we invite overseas researchers, we are trying to make the 
research circumstances in which the researchers or scientists coming to Japan can do their research. 
However, we have quite a few problem to solve their salary and the housing and the other living the 
life problems and of course the language problems. Especially for the students, we try to at the 
initial stage, to teach the foreign students short and very brief Japanese conversations, but for the 
English programs we are making efforts but we do not improve so rapidly, but we are now making 
the model course for the English program with some universities. We are trying to establish that 
model and to prepare that model for all the universities in Japan. So it is now, of course, we are 
trying and we have the intention to improve rapidly, but it is the situation of Japan, sorry.  
【Professor Rongping Mu】
I think China and Japan are in different development stages. Nowadays in China, we send more 
students abroad then invite foreign students. Foreign students are mainly focused in the language 
studies and now there is a new trend that has increased, with more foreign young scholars working 
in China. Within the Chinese academies, we have many foreign staffs. It has increased more. 
【Dr. Suk Joon Kim】
For the Korean case, since the 1990’s, the Korean government officially adapted globalization as a 
national step for development. Since then, most of the youngsters go abroad for their college study 
or Master or PhD degrees. So they are very active to go not only to the English language area but 
also Japanese or Chinese areas. Also, most of the Korean leaders, including the scientists or 
engineers, are American-educated PhDs, including me. So Korea is very actively trying to learn 
Chinese language, also Japanese language. So that is why you will find out, as Mr. Wada presented 
the statistics, many of the Korean young scholars are educated from Japan. Thank you. 
【Mr. Tomoaki Wada】
I personally have one PhD candidate from Korea.  
【Dr. Suk Joon Kim】
Professor Rongping Mu’s wife was also trained in my staff. 
【Professor Christopher Hill】
Another question? 
【Unidentified speaker】
I checked the Washington Post this morning on the web, and found a column by George Will, a 
conservative columnist. His thesis is global warming does not exist, that there has been no global 
warming in the last 15 years, and that we are throwing money down the rat hole in investing in 
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carbon sequestration technologies and similar technologies. Will is fairly influential and given 
some of the mistakes that occurred in the ICCP report, and of course the e-mail scandal in England 
provides ammunition particularly to non-science educated politicians to work against this in the 
United States. I wonder if there are any similar factions or trends in your countries of climate 
change skeptics who are against investment in these technologies? 
【Professor Christopher Hill】
The question hinted, or summarized in a very colorful way, that in the United States, we have a 
growing number of influential people who are very skeptical about whether climate change is 
actually real, is happening or will happen or might be a problem, and argue that we should not 
spend resources on what they would say is a non-problem. Do you have, in your countries, any 
significant numbers of people who are saying that climate change is not a problem? 
【Dr. Suk Joon Kim】
Yes. Korea is one of the countries that is accommodating economic growth with democratization. 
So in the last 30 or 40 years, Korean activists, including NGO leaders are very active to protest 
against the government policies, especially toward industrialization or some of the other economic 
development stages, but in this case for Green Growth, it is not serious. There are not many 
opponents against Green Growth strategies. We have a kind of right wing scholars, also a kind of 
left wing scholars. They make a consensus to get this Green Growth transformational development. 
That is why in Korea they relatively started tackling the climate change issues like Japan or China. 
But during the short period, Korean government, also Korean National Assembly, passed the Green 
Growth Act last year. Also, there was a really serious debate team between opponents and 
government officials but they are not serious. The main topic is how we can include the nuclear 
energy order. That is the only issue. Thank you. 
【Mr. Tomoaki Wada】
We knew that image problem have been an opportunity for some. Professor Jones supported 
reforming, to treat the message infrastructure. To fix it to hide the decline. You know the problem; 
what really counts is whether you believe in the IPCC or not. I think the IPCC has a survey or 
research to estimate the 2100 climate and the global change course, and of course Japanese 
scientists are cooperating with IPCC. And actually there are one or two future climate models, 
Japanese models, which have been adopted to constitute the result of their research. Our advanced 
Japanese computer programs support the climate change. It has been carried out by the Japanese 
scientists with the support of the government. So we believe in the Japanese science, and there is 
not so large a difference between our averages and that of the IPCC. We believe in Japanese 
science. 
【Professor Rongping Mu】
In China, especially in the Chinese Academy we plan to initiate a project to try to find scientific 
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evidence about the climate change independently. Before the recession, in China we used the data 
provided by foreign organizations and researches. So I think the IPCC problems remind us to do the 
research independently not just to believe all these options, the self consideration. It is very 
important. 
【Professor Christopher Hill】
Thank you. That is a very important development in China. Your independent capability to make 
estimates that will add confidence to whatever the results of international discussions may be. Let 
us see, do we have any other questions? 
【Karissa】
It is an innovative part of green energy production, but first allow me to comment on the drivers for 
changing the energy pattern. One thing is the climate debate, but the other one is that it is too low 
energy globally to serve Norway in the coming years, so both these are going the same direction. 
The reason for this comment is that I am representing Norway; we are one of the few countries 
globally that are rich in energy. We have the richest per capita of all countries. So we are in a 
different position than every country we are cooperating with. But I think this is an interesting 
platform for cooperation because we are also investing a lot in green energy. It is energy globally 
for the future. Then my question is that, of course we see that to cooperate with the countries in 
Asia on technology is quite interesting. But the market situation is quite different because if we 
develop the technology in Norway, it has to be introduced to the global market. And then of course 
the Asian countries represented by you here, is an interesting starting point for that market. Do you 
see us as competitors, or do you see us as possible partners in the development of new technology 
for this green market? That is my question. 
【Professor Christopher Hill】
If I may try to characterize your question: What is the potential for cooperation or competition 
between Asia, represented by the three major countries here, and Norway which by comparison has 
a population, let us say, 1% of the total of these three countries but is also very advanced and, I 
think the questioner said, a wealthy country, so to discuss the potential for that. How do you see a 
country like Norway, and maybe I can just take this opportunity to generalize, you could have other 
countries similarly situated to Norway, perhaps Finland or the Netherlands, small advanced 
interesting countries? 
【Dr. Suk Joon Kim】
Like Norway and the European Union, you can cooperate with each other when you need a 
community. So in East Asia also, in China, Japan, and Korea, we are not serious competitors. 
Rather than competitors, we cooperate much more than the other areas, because the developments 
that support implementation or the green growth or some of the others, the states are 
different—Japan, Korea, and China—and also for the green technology, the areas are a little bit 
